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^IMMARV    Of-    ..[.KrilTIoNs. 

Aft.r   r..v,vi>,g    ui.tru,-ti.,„>.    m    Man-h.    ,,,    ,,u,kvu,k.-    .,    .l-tiul,.] 
gtc.l,,Ku.,l  survey  cf  tl,..-  Ko,-.l.n,i  ,„ini„K  ,.„„„,,  1  ,.r^anix..i  a  party 
M  was  ready  to  take  ,Le  fieM  early  i,.   M„v.     I,  u.,.  aftrrwanh 
Ueculed  that  as  tw.,  seasons  had  h. ,  u  -,k  n.   in  .h.   Lard.au  distri.-t. 
It   w,.;,ld   be  better  to   tir^t   oun.pl.t,.   a   n,ap  „f   that    n^i...,,   an,.    ,„ 
devct,.    the   reM,a.nd..r   ..t    th.    .va-on    t..    i;,.>>h,nd.      Th,.,v,.p„„    the 
Kossland  party  wa.  di4,anded  and  «1,.„  the  final   i,.-tru,.ti„ns  nvre 
i^siKHl  to  proeeed   at   one.,   with   the   ^r,.„l„j,i,,,l   M,rv,v   „f    Rns^land 
It  was  too  late  to  weure  ..ither  the  imn  previ.mslv  ..ni;:,;,..,!  „r  pro' 
pcrly  tra.ne,!  Mib-titufs.     (■„ns,.,p,..ntly.  it   wa.   inip.,><il,K.  to  ..'.rrv 
out  th..  w..rk  as  orifiinallv  planu,.l.     On  June   14   I  left  Ottawa   fo'r 
Ro^slan,!,  ae,v,npani..,l   l,y    j.r.   (1.   A.    Younp  an.l    Mr.   W.    IF.    liov.i 
of  this  S„rv,,v  .      Mr.    1{„vm  .,.„k   .har,..  of  the  t,.p,.frraphi,-al   w„rk. 
wuh   M.-.>r..   S.    Km.,   and   (J.   (J.h   a.   a^M-tant^.  whil..    Dr.    Vounp 
nia.le  a  spe.-ial  >tudy  ,,f  th,.  r,„.ks  an.l  th.-ir  anal  ,li-tribntion.     \U 
<.wn  attention  was  larpely  occupied  in  a  study  of  tho  un.I,.rpr.,und 
ni.l  eoonoini,.  p.olopy  of  th.-  camp.     James  Dennv  w.,-  ,.nMafr-.,l  ,lur- 
uiir  th..  season   in   pr..parin»r  thin  s.etions  of  rocks  an,i  or.-.      Dur- 
inji   part  of  the  season   Dr.  Vonnsr  ha.l   a  ti..l,l   a-M-tant   an.)     f,.r  a 
tune,  T  wa-~  a.^si^t.-,l  in  nnderfrr.nin,!  work  hv  \U:  ^).  V.  ^r,.Kw,.n. 

TorOlJHAnilCAI,    n,,|tK. 

The  area  enjhraced  in  the  map  slieet,  as  plann.-.l.  ..M,.n,ls  tr,„n  ..ast 
ol  »-oliiinhia-K,.otenay  mountain  westwar.l  t,.  th.-  w.<t  4op,.  ,,f 
Little  Sheep  (reek  valley,  enibraeinjr  the  summits  ..(  M^nU:  Christo 
a.ul  Ked  m,nintains,  and  .-outhward  to  th.-  south  sl.,p,.  of  Trail  cr.vk 
be.von.i  the  Cana.lian  TaeiHe  railway.  It  thu<  in..lu,l.  .  all  th..  im- 
portant mines,  many  of  the  claims  that  have  attracte.l  attenti,  n 
and  most  ot  the  .■.xtra,.rdinarily  numerous  r,.ck  types  „f  the  ,li~trict' 
Owmt'  to  th,.  want  ,.t  a  ,ietail..,|  f,,iKi^rra,,hical  map.  littl,.  pn.press 
in  areaU....l,.>;y  ,.,.,,1,1  be  ,na,|,.  ,|urinK  ,bis  s.-a-.-n.  ami  this  part  of 
til,,  work  ha-  t,.r  th..  mo>f  part  b.-n  po.tp.,n,.,|  until  Mr.  H,,v,rs 
results   ar,.   avaih,bl,-. 

After  ..^tabli.him:  a  ba,-e  lin,.  in  Ros<lan,l  an,!  .r.-.-tin^'  m^mu.N  at 
enitable  points.  .Mr.  lioy.l  ma,|..  a  frian^-ulation  sury,.y.  t^vinp  a 
^k..I..ton  map  „t  the  area.  H,.tween  th.>  stations  thustix,.,l  Iran- 
6it-stadia  traverses,  inclu.linp  those  of  railways,  streets,  roa.Is  trnik 
A.-C..  are  run.  and  fi.„m  stations  on  the-.,  traverses,  subordinat..  tr.i-' 
verses  are  ma.!.-  an.l  points  of  topopraphh-al  imp..rtan.',.  ar..  tix.-d 
A  scale  has  ber.„  a.Ioptcl  larpe  enough  to  show  all  surfac..  improve- 
m..nts  and  the  principal  geolopical  f.-atures.  Contour  lin,.s  at  "0- 
foot  mtervals  in.iicnte  the  salient  features  r,f  th..  top„£rraphv  Fverv 
car..  IS  beinp  e^.rci'.d  to  insure  accuracy,  and  the  re.„ltin;r  m.Vp 
fti,.,;l,1  prove  ,1  t:- n.  rai  ,ise  and  value.     Mr.  Rovd  al->  atten.1,.,1   to 
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ht'l 'r*;r";"'  "'  '!"■""••     ''■''••  "^l-«-l''--l  «-k  „f  the  season 
cated  area  oc.up.ed  by  ,h..  ,„wn  .,.1  „ri„..ipal  Ini,;...     An' aSm 
t>  the   transit,   ne-ossitatin^^   i,s   nturn   t.   th-   fa.rorv   f„r   r7pa  r, 
°'^^"^"'"«''  - ""''.V  i"  th,.  pr.,..,.ati.,n  of  th.  w.rk. 

nor^dTlr'?n  ''■■■"'"  ^"""   ^'"    '^'"""*^"-   ^^"^"^  ''-'^'^  '-"  i"-'^- 
poralcd  m  tlie  following  pages. 

Thr  writer  siHJnt  the  fir,t  w...k  in  a  general  -urv.v  „f  ,he  area 
inelnded  m  th-  map  sheet,  and  then  cmwnenced  tl,.'  und.rgr„nnd 
work  As  he  was  alread.v  somewhat  familiar  with  th.-  g.oL.^v  -uui 
ore  deposits  of  tl>e  three  larger  mines,  typical  of  the  eentr^l  ;nd 
d..v.^o,H.d  part  of  the  eamp.  he  eommenced  work  on  the  ontlving 
^onld'Th;"  '^'  ^7V^  cliseovering  .lifferenees  of  eondi,i.,„.  "' 
n£\  ,  T"'^  ^'-"Y  r  '^^  ''"'"'  "^  'nineralizatio,,.  and  thus 
fn  ,t",  r  ^^^\'"'^'''^  'f  °f  «'"•'-  i"  prospecting  f„r  ore  hodie 
in   the  distnc.     Where   plans   ...xisted   of   the   mine   workings     these 

f^  T   '  ^^  ,"""'    """'"^    P'-'H^Mralde,    surveys    wor-    ,„ade.      On 

these  plans  the  nndergrunnd  geologh-al  features  were  plotted      This 
necesB.tated  te,hous,  detail-,!  work,  all  the  ro.-k  -urfaees  l,oing  ,1,;; 
covered.      The    iollowing    proiK-rties    were    examined  :-\Vhite    Bear 
(al.forn.a     Sp.t.ee,    Certrude,    Maseot.    Columuia-Kootennv.    Oiant' 
>.ovelt,v,    Homestake.    .Monte    Christo.    Colonna.    Jun,l.„,    r  iff     .s  ' 

War  Eagle  and   Centre  Star. 

As  it  is  the  intention  to  publish  a  separate  pamphlet  on  the  Ro,=. 
land  camp,  only  a  few  features  nee<l  be  mentioned  in  this  sununarv 
of   the   seasons   operations.     The  geological   problems   presented    in 
this  camp  are  of  extreme  complexity;   moreover,   the  unfavourable 
n.nural    conditions    render    some   of    them,  for  the  pr-sent  at  l-ast 
insolvable      The  few  stratified  rocks  have,  through   intense  metrn: 
orphism,  lost  all  original   characteristics  of  textur..  and   struct   re- 
he  greater  part  of  the  district  consists  of   igneous   rocks  of  i.o  .i 
surface  and  deep-seated  origin.     It  is.  in  fact,  a  section  through    m 
old   volcano  or  ^..leanoes.   which  were   active   for   long  periodf  and 
which  have  therefore  the  most  complex  anatomy.     The  rocks    though 
often   closely  related     n   eom,..sition   and   period   of  formatio,,.     re 
■,{  infinite  number  and  variety.     Jfany  varieties  closelv  resemble  one 
another    and  are  very  difficult,  in  certain  cases   impossible,     o  d 
tinguish  by  the  naked  eye;  yet  they  may  differ  mat..iali;  in  age 
The   Plutonic   rocks,    which   have   invaded   the   others,   have   altered 
heir  a  titudes  and  obscured  their  original  forms,  while  the  pluton  o, 
themselves  might  h^ve  had   any  form,   so  that   what  tlJr  o  S. 
outlines   were,   cannot    be    presaged.      The    rocks    are    traversed    bv 
literally   thousands  of  dikes,  too  numerous  or  irregular  to  L  of  mtu^h 
use  as  keys  to  structure.     The  complexity  of  the  whole  is  rende  ed 
more  obscure  by  innumerable  slips  an.l   faults.     Moreover    the  rocks 
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'•II    till-    -lirlilri 


' ■;'■•■  "■■■v'utw  -.,  w.,,,h.-,-,,i ,. ,,,  [,,,, 


Ill  ii.an.v  ..|-  thr  r..rk-.      TIi.umI,  "^mUii    i,p-t..i,n,i    ,.l,.,:.ir.. 

'•■''''■'■•-■'•■'-''-■■•riani,  ^n  ii.  :;:;r''-7r'''"'r^''''''^^^ 

vr-.i.      .   wa-l,   aim,,-,    .lw„v-    „      ,!  "    '  '"'  ''   ■'''I  ■'-^'I   !  ■ - 

^i-nn,|   w„H.;n.,  ulii.-li.  i,   -.„,„.     ."ir:"""''    •■■"'■'-       ''i,.    ,. 

P-I''«i.-al    ,,r„l,l,.„„.      M.,.„',.,     ;'""'"'"■"'■■"■•  'I'-laiin,-,,,. 
'"   '''•-'••■'I   'T   ...iM,rali/,,|   n„k    '    \li   .l,;"!'    ■','    '■""-"'"■''•"■    '-■'■"' 

iv.T,  tu„  .|u.-ti,,„.  ,-t-  rl„    ,„„„    ,         ,        ■  -■      "'"■'     '"••■■    l''^"-- 

'--^    .1-1.    ^„l'ui,    ,  i       ,  J":,;"'    "•'":'^    •■■■ntril„„i,.,    a-    all 

uM.i..  „f  Ti,„-,-  .1...,.,.:  :..,'';;■■  '''^'■'^-  '■'  '-  ^^'i'^^'i.i-  .■.■.-i.,.,i„.. 
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'•■   "f    til,,-,,   air,  a.jy    H,,rl<,,jf 
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'•''"•    ""-"T-.    ,.i„raT.„..    an.l    ,„ir,  ,■. 


"r-^  '-'^ru:u<  , i  u-ili  ai„|  , M,, „,,,!,, Hal  '"""    "^^:'^'''^'""    "■■ 

M,-n   was   rl„.,.rnillv   ::|.a„t,,|    ,.,     y  ,  '■■-'\'-r.:U..u.     Ai,,,;.- 

«illind,v  r,-n,|,.n.,i;     M,,-,.  ,|,ank.   f  r    '"";'"">•  •"'■'   ^'--i^'.w.,-,.   -.a- 
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-'''■-nilw.a.inwl,aM,a-:,,,,,;;';:7     '■'■7-   '■''''•■   ^^'-'■ 
<^r,.iM   th..  (;,.I,1  ,..,„..,.   I.v   ,  ,     ,.   ,        ,  .     '■''''"'"^'    nv,r.    ai,.|    -,.,,ara',,| 

-<!-.i,.in..ti,a,,\i:s:"  r  J^ 
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Ii.a.l-nat.r.  ,.t    l.itti,.  Sl„, .„,..,,. |.    „|-,  I"'  <  .'liiinfia.    aii,l-i, 

<  ■■'^•n,l,|a  l,.|,,u.  Hi,.  I,,a,,n,   ■"'''■';'"-   -'''''''"■^'^■'   '■'■*•-'    'I- 
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I'.cmI  lir.i.i';.  Ou  it-  -I'ipt-  'Ir.iil  rrirk  pr^'LiiMy  lui'i  i'-  ri-.-  U-t-r.^ 
th'-f  UiiKT-  w.'iv  cMpliir.-.!  I.y  ihf  ln-ii'luiiiM  ki'""''''  "f  Littl.-  She.';, 
cm-k.  Tliii  iTt;i'k  hii-  11.. w  ii..ti'h.-il  tli.-  tiuiisv(T-i.  riilKv  tr..iii  ll.-..  .r.l 
iii.iuutain.  wliidi  f.'iianiti-^  Trail  orut-k  I'miii  SlulU'v  ■■n-.k  .ii 
the  ii.H-th,  tiii-r.l;.v  -i.v.ring  UimI  muuiuaiii  i.'..l.'.i>  ti't't  i,  t'r  .lu 
Mt.    i;..l..ri-     l''..4.'iii     f'-.ti,     a     -lii.uMiT     fr.iiii     Itt'onl     m..mi;aiii. 

A     M- ,.|    fiiilrh     t..     ill.-     i-a-t     ..t      II...1     iii..iiiitaiii     cuts     ii     ..It 

tr..iii     M'.iili..    (  liri-t..   1111.1    ('.     and    1\.     iiiuuiitain.   tli.'    I'.yiitiluiati.iii 
i.f  tin-  traii-v.r^.-   ri.|«...  aii.l   k'avi->   Kf.l   moiiiitaiii   a-   a   pr.jiuiii.iit 
d,.i,„-.     S..nili  ..t'  'I'rail  rrcek  arf  i.iiki'  Mt.  (o.lln  tVi-t  i  aii.l  Lo.ik-Or.t 
nioiaitaiii   t  i,i-"  fi'.-t).     As  a  rulu.  the  s1.iim-s  ai-.'    g.-iitlc  ririiii,'.    ..ii 
an  awraj-'i'.  about   1.500  or  'J.OOJ  ft^t  in  the  riiilu.     Koads  may   \,3 
run  alni..st  aiiywiiero.     The  slofHs  were  formerly  well   forestod.  l.ut 
till'  diiiiiun.ls  of  the  mines  and  Mwns,  and  f.Test  tires  have  lartr.ly 
deiiu.led   the   hill    sides   of   their   tiiiiher.      The   eliiiiute    is   eN.-.lleiit. 
The  -uniiHers  are  moderately  warm  ami  dry,  with  co.d   nights,  an.l 
the  winter  elimate  is  eiiuahle.  the  thernumieter  remaining  remarkably 
stiaily.  only  a   few  degrees  heL.w   freezinK-     The  snowfall   is  luavy. 
but  thi'  elear  air  an.l  3iin.-hine  and  the  absenee  of  wind  furni>h  an 
ideal  winter.   On  the  n.irth  si.le  ,>f  Trail  ereek  an.l  almost  at  it-  liea.l. 
lerched  ..ii  the  slopes  of  Ked  an.l  .M.-nte  Christo  mountains,  is  the 
substantial  city  of  Uossland,  whieh  for  natural  situation  and  general 
charaeteristies   will   rival   any   mining   eaiap   in   the   west.      It   c.m- 
maii.ls  a   view  of  Trail  Creek  guleh  and  the  Columlda   valley  i.xoO 
feel   bel.-w.  of  the  Selkirk  mountains  beyoii.l.  and  .if  the  ranges   in 
northern  Washington  and  Idaho.     The  ebvation  «(  the  tiuiin  Mreet. 
(.oluiiibia  avenui,  is  about  :!.410  feet   above  the  s.a.     The  town   i-? 
well  huilt  and   is  prnvide.l   with  a   e.iniplete  system   ..f   water  works 
and  drainage,  loeal  and  long  distanee  teleph..ne.  telegraphs,  express 
c..nipanie>. 'eh'o-ehes.   seh.>ols.   daily    paiiers.   boanl   of    trinle,    banks, 
&e.,  an.l  all  tUe  industries  reipiired  in  a  mining  and  s.lf-supporting 
c.miniuiiity.      Ample   p.iwer   for  all    mining   and   in<iustrial   purp..ses 
fiid  light  is  furnished  by  eleetri<'ity.  geiieratnl  at   l!.iiinington  falls, 
on   Kootenay   river.     Two  lines  of  railways  eonneet   the  eamp  with 
the  outside  world.     The  Columbian  A;  Western  railway  i.)ins  it  with 
the  smelter  town  of  'i'rail.  on  the  Columbia  river,  and  with  K.)bson, 
Nelson  and  H.mndary  district  points.     At  Kobs.ui  cnnection  is  made 
with   Arrow   lake  steamers,  for  the   Canadian    I'aeitie   railway   main 
line,  an.l  at   .Vels.,n   with  Cr.iwsnest    Pass  branch.     The   He.l    .M..un- 
tain  railwav   unites   |{o>sland  with   .Vorthp..rt.  Wa-^h..  !■>  miles  dis- 
tant, whore  the  Le  |{oi  smelter  is  loeatod.  whieh  p..iiit  the  Sp.ikane 
Falls  and  Northern  railway  eoiineets  with  Spokane.     The  Kootenay 
district  is  remarkably  well  a.lapt.xl  for  gardening  and  fruit  raiding, 
and  the  camp  i^  well  supplie.i  with   fruit  and  vegetables. 

HISTOUV. 

Although  lead  was  discovered  on  Kootenay  lake  (Blue  Bell  Minsi 
in  the  earlv  twenties  and  was  used  as  a  s.iuree  of  learl  for  bullets 
by  the  Hudson's  Bav  Company,  mining  in  West  Kootenay  is  of  re- 
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ci'ict  uMwtli.  In  ill'-  liirlv 
liorlhwanl.  attraetfil  li>  tin- 
aiifl  w.irkocl  ^•iinc  ■)!  th.-  Ii)i': 
i.iy  trail  Uii-  iMiiiplitfil.  t' 
|.liii-.  r-    nf    Wild    ll.irsi'   :im. 


-i\ti.  ..   a    t'l  w    har-lv    pr '-pi   ■'  t-   i-atii>' 

l-i.'ll    pl.lr.TS    of    tile    Ciirilin.j.    ull'i    '•■•*Ii''i 

il  ^ir.Miii-  t'nr  ^''I'i.  Ill  I-ii.''  thi'  l».-u.i- 
■  in  lliipi'.  ou  .,  Fra-iT  rivir.  !•■  th'' 
I  ■•tjii-r  Ka^t  l\..u'i'iia,v  iT'-i-I<-,  pa^^iin.' 
cl'iSi'  !>>■  thij  >irf  i.f  lio^siainl,  ilown  Trail  irffk.  In  tiu'  i-ijrhti. -. 
soiiii'  claims  were  staked  in  tho  IJuiinijary  di-trii'i  ;  in  l'"-'-!,  at  AiiH 
W'lrtc.  "H  l\."it<'iia.v  iaki-.  and  in  l"^'!.  rirli  on-  wai  di-i-'iviTdl  ■■n 
T'lail  mountain,  nr,.r  Nel-iii.  In  l-"*?  tin-  iii;us  ..f  thi-;  iliso')vi'r> 
Lad  attracted  prn-.|M  .tur-.  and  a  trading:  p'l-i  uai  e.-.labli-*hed  a' 
Nel^iiii.  Th"'><-  di>'i)vcrio>  started  prMspt:'i.)r>  ah'tiu'  :lii'  Uewdmv 
trail,  on  llic  lonkout  tor  ludi-  urt'-.  'I'lir  tir^it  i-laiin  I'n'atid  wa-i  tli' 
Lily  May.  mi  tiic  trail  it^idt.  It  wa-  di-'Mvrnd  in  l^^T  and  r^- 
liicatid   in   1>»'.'. 

Although  till-  u'.-san  <ii  l{ed  mountain  luid  attrai-t.d  tho  att.nti.in 
ot  till-  etirlier  travellers  alonjf  tile  Dewdmy  trail,  ^om.-  oi'  wii..in. 
as  NeUe  Deiiiers.  had  dunt!  u  little  work  on  it,  tic.'  vaiii'«  wor.'  too 
low  to  warrant  lode  ininin^c  in  a  wikierni  s-.  with  ii-  i-o-tly  trail-- 
portatiou  and  developmiiit ;  placer  ininiiif.'.  naturally,  ahsorhed  tlwii- 
interest.  It  was  not  until  '.•^'■'n  that  <dainis  wert-  locaioij  .m  tlio 
lades  which  were  to  create  the  city  ot  Uossland  and  to  hrinjr  soiitluTn 
British  Coliimhia  ploniiiiclitly  before  the  ininiim  and  eoniinereial 
world. 

In  the  >iiiiiiiier  i>f  l""'."'.  lioiirjois  and  .Morri-.  who  were  wTrkinir 
'.in  the  I.ily  .May,  crossed  oyer  Vi  Heil  mountain  and  hieaiid  in  one 
<iay  the  I„c  Roj.  ('>ntre  Star,  War  Kaple.  Idaho  and  Virginia. 
These  claims  were  recorded  at  Nelson,  the  I.e  IJoi  lieinjj  jriviii  to  K. 
S.  Topping  for  payinu'  the  ;i<K'..">0  ni'ordinjr  fitv.  lie-  seeiired  sivei- 
mens  and  went  to  S|K(kane.  interestinf.'  some  Imsiness  men  of  ihiii 
town  in  the  I.e  Koi.  and  th^'  developtnent  of  thi'  camp  heiran.  The 
news  of  the  strike  liroutilit  prospectors,  mid  th.-  .losi,-  and  ino-t  of 
the  other  claims  wlio~e  names  heeame  so  familiar,  witi-  loeated 
shortly   after   the   tir<t    discovcTy— many    in    tlu     -ame    month. 

Development  was  for  the  tirst  t,w  years  slow,  ainl  tin-  pro-jH-el- 
of  the  camp  nneertaiii.  Lack  of  transportation  and  th<-  tinaneial 
l«anic  of  1">!'.'>  weri-  thi'  chief  deterrent  factors  that  nearly  wreeked 
tho  fortunes  of  the  camp.  The  tirst  ore  sent  out  of  the  I'amp  was  a 
small  lot  in  1^01.  which  was  packed  to  the  Columhia  river  and  theiwe 
shipped  to  an  .\mericMii  smelter.  In  IVi:;.  ;,  waL'pon  r.ail  havin- 
lie<^n  constructed  to  Trail,  on  the  Columhia.  ahout  Tit'i  Uit\-  were 
despatched.  The  results  were  -iitliciently  reassuririfr  to  ju-fify  the 
erection  of  macKinery.  and  with  improved  facilities.  I.-^.'ai  tons  (,f 
ore.  shipped  in  l-<04.  returned  •*T.')..'.li\  l»urinir  the  -uiumer  the 
Geological  Survey,  throii;;li  .Mr.  II.  ( ;.  Mct'onn.ll.  made  a  rei',,i|. 
naissance  survey  of  the  ennip.  Several  of  the  more  im|>ortant  pre 
pertie?    were    honded    for    considerahle    sums    and    d.-veiopmeiif    was 

beffun    ii^    earnest.      The    followim:   year,    the   younff   camp    r ived 

marked  atti»ntion.     The  population  ro>e  from  lliNi  to  li.iMHi-   railroad 
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UU'I  -IN,  i, ill-  l.H-iliii...  \u  n  i.p.j,.t..|,  ah. I  tr-ui  ilii-  ii:!M-  t'..ruiir.i. 
.l''vr|.,|„ii,  111-   v.,.|v  r.ii.i.l.      111..  -1,1,  li.r  .11     I'mil.  um.I   .1    inmiwa.v   t., 

".nlir.l      il      »Ml|i      1;.,. -hill, I     all. I     111.,     mill.  ..     w,  n      LiLilli      111      Ort.'.ll.T, 

I-:'."..  1.;-  Aiii;.  II. -ill/,.  ,,(  I;, ,11.,  an. I  t|„  tir-t  luriiar,.  ua-  1.1.,nmi 
I'l  '11'  l'..ll..wiMi;  l-.l.riiarx.  In  IVi.;  il,..  K,  .|  M.,Miiiai;i  raiKvav, 
-■..liii-'-Iiiii;    i;..-|an.|    uill,    ill,.    S|„.kaii,.    Kail-    aii.l    N  ..imIhtii    railu.iv 

ill    \..rlli|„.|-t.   \va-  ,-..iii|.l,.t,.|.     Til. n  ..am,    lli,.   iii,.viial.l,.   wil.l   1 il. 

'Ill,,  evil  rtr,.,.!-  .,t'  a   I !ii  ar,.  11., t   ....ntiiii-.l   -.,|,.|y   t,,  tli..  tli..usiiii,U 

.  '  ,|.illa;-s  -.|iiaii.|,  v.  ,|  j,,  w..i-;lil,—  |,|...|,.  ri,\ ,  ih,-  I,,,-,-,  ,i,,iaiii..,l  U 
ill,,  inn  .....hl-,  all. I  ill,,  .laniaia.l  |.,.|.iilali..|i  ..1  l|„.  .|i-tri,.i.  |,i,t  til.'V 
111-..  iiiaiiil,-i   m  ,.ar,.|,—  u..rk  ,.n  .l,.-,.rvin-  .Ihmii-.  in  a   ra-h  .-xi...!!,!!'- 

tiir,.  llial   iiia.v   t..r  - ■  lim,.  -iifviv,.   th,.   I m  ;   in   a   I.—  ..t'  iiit.-n-'t 

ill    pr..|«,.ti,.-   ..t    ,11.  nl    ilial   ..nlv    r.,,.,ii..     a.l.lii  i,.iial    u..i-k    t..   ,|,.|ii,„;. 

'"'•"'■  ''"i''  "-..i-ili;  an. I  in  a  1,  n.|,.|i.-y   iiiinaiii  |.r..lnl.irivi.  iiri.'i-s 

•  ■11  l.r..n,i-iiif;  |,|..,-|„.,.N  l.y  .,uii..|--  «li,,  hav,-  i,iir,.|ia-..,|  .luring  th,' 
l..n...|  ..|'  iiillaii..n  an. I  aiv  lal  |.iv|,an.|  1.,  a,'.-.  |,t  a  -,ri,,iis  l,,ss. 
..r   l.y    ,.\vn,r-    wli.,,   .,i„...   haviii:;    ,..\i„.ii,  n,.,.,|    ih,.   >.  n-ali..n   ■><   li.-iii); 

''''"'""•'!'■'■-•    ■"■'■    l"."li    '■   1' p'    pr,-,nl    ,.,.n,liii,.n-.    I.iit    iin-Nr    h) 

^l'"'"''"'-  "II   '!"■   inipn.lial.ilili,.-  ..i  il,,.  tuliiiv.       l:.,-|an.|     na-    l«-,.u 

ciilli.l   .,11   I.,   pay    in    Hill   all    lli,.    p   nalli,.-   aitiK-liin;;    I.,   a    1 111.      Thi- 

plHii„iM.  iial  ri-,.  in  Hi  ■  vain,.  ..t  !.,■  |;.,i  .i.„.k.  ih,.  ,livi,|,  n.l-  ,l,.,-liin.,l 
i'.v  tlii-  ,...Mi|,iiiiy  an. I  ili,-  War  Ka;;!,..  an. I  tli.  -al..  ..|  ili,.  lull, .p.  t.) 
■l,.r,,iit,.  ciipitali-i-.  tnr  ih,.  n.p,.ri,.i  -iini  ..t'  .yTimi.hoh.  pr.Mlm'-.l  u 
t,,.|iiiii  ..t  liii..yiiii,.y  lliat  iitt..r,l..,|  .\,ry  ..pp..rtiiiiiTs  i..  tji,.  nnpriii- 
cipl-'ii  lMioni>Tir  aii,|  ili,.  iiiiiai.iir  iniiiiii).'  inamiiit,..  tli,-  piiMi,.  t'..r  tli,. 
lim,.  ImIiik  ,'li<-t.rt'ully  -uall.iu  intr  \vliiit,.v,.r  -,va-  .itf.r,.!.  Th,.  in- 
.'vitalili'  slump  f..||..\v,.,|. 

In  l">:iT  K..--!an,|  lia.j  an  ,.-iimat,.,|  p.ipnlaii.iii  ..t  i;,ihk)  ami  ua-  iti- 
|.,TporaI...l  a-  a  .-ity.  A  lir.a.l  «an«,.  railway  wa-  Liiilt  l'r..ni  Trail 
'"  lJ"l>-"ii.  Kiy'iUi:  |...||,.i nii,,.|i,,n  with  the  Canadian  I'a.'iti,'  rail- 
way til. .11  wa-  ati..|..i,.|  l.y  rivir  navit:ali..n  al,,ny  this  rn],!,!  stntcli 
'■'  ''"  '  "liinil.ia  Sir..n;;,r  .-..mpani,-  w.^ri-  li,rnii-.|  t..  tak,.  ..v,.r  am! 
,|,.v.l..p  pr..mi-iiii;  pi.,,-p,,.t-.  In  parii.-iilar.  tli,.  Uriti-li  Ain,-ri,-aii 
(■.■rp..raii..n  pnivha-,,!  ih..  .l..-i  .  Ni.-k,!  I'lai...  (Inat  \V. -t.-rii. 
I'.... Milan.  \V,.-t  I.,.  I!.,i.  .I.,-i,..  \,,.  1.  an, I  C.liiml.ia- K....t,  nay  min. -. 
Dcvcl, .1,111,  lit  w..rk  ha,l  yi,.l,l,-,l  m,.-t   pn-mi-iiifr  r.-nlts.     Tin-  I/.  R,,i 

('..iiipaiiy.   havintr  ,-,.iiipli.t,.,l    In   , ira,.|    p.r   7.",.'kmi   t..n-   with   thi> 

Trail  -111.. It, r.  rr,,-!,..!  il-  ,,wii  -iii,.|l,.r  al  .\..rtlii...rr.  in  l-lis  th,- 
Cana.lian  \':i-\*\<-  railway  piin-h.i-,,!  th.  Trail  -m,  li,.r  ami  railway 
tr.rn  lli'inz,..  an. I  inuno,liat,.|y  ma, I,,  an  imp.irlaiii  r.  .liii'tii.n  in 
Mmltiny  ,.har(.',-<.  I  h,.  liriti-h  .Vimri.-an  (■,irp..rati..n  -,.,.iir,-.l  th,' 
I..    K'.'i   inin,.  ami  -null,  r  hy  piir,-lia-iim  th,.  -i..,.k  ai   a  pri,',.   wlii,-li 

was  -ai,l  t,,  r,.pr,.-,.|it  n,.arly  .*4.i .iMHi  1.  r  th,    pr.,|,i.rly.      I'll,.  C.ntr,- 

Star  was  iiiir,.ha-,..l  l.y  r..r.in:  ,  ,-apilalists  t,,r  .*lMIu(i,ii(im  .-a-h,  Th,' 
•^  •.-irii,.ti,,ii  ,.f  Ih..  (■|...w-ii,.-t  hran.ii  .,t  th,.  Caiia.liaii  l'a,-itir.  i.nilt 
i;ir,.nf;li  th,  rr..w-ii,..t  ,.,,a!  ti-.M-  t..  K,..,t,.nay  lake-,  was  an  impi.rtant 
rvf-nt  t,,r  th.'  ,-amp.  It  i.i,.hi:t  ,1,,  ap.r  ami  L.tLr  tm  1  ami  cikc, 
i'ii,l  a  ,.oi}=f..|ii,.nt  r,.,lii,'ii,.n  in  .'..-i  ..f  .,r,.  pr,..lii,-ii..|i  ami  trf.itiiipnt. 
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TIm-  r..l;„..i,„.-  I,r.,  :.h,  ;,!„„„  .  I  ,r^,.  ,„..„.,,„.  i„  „„.  ,,„„,, ^„  ^^,.,,^ 
■  ;-rrr>|,..,„|n,::  .linnimfiwi  ,n  th.  vr.,.U-  ..{  .  .r.  ,nin..,|.  I.arc-  pi.,,,'. 
.V''  '.'"■  '"-'  ■■'l'l'r..v,.,|  ,„.,.l,:u.  n  ;  ,r  ,l„  .■.■.,...,nu;\  «„rk,.,u-  ,t 
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"""'■    I"-",""'  ■!■       n-    -T,.;,.,.    ,.,     ,1,.      W,.-,     K,„,„.„.v     l'„u,.r 

(..mp.n,v-  |,l,,„r  „  i;.,M„M„t  ,„  l.,!!-.  :;..  „„|,.,  ,|i,,„„  „,„  ^,„„,,^.,^ 
"..p-'-'ii"'  •■^•■it,  KI,.,.,ri,.  p.u.r  u.,-  n,,u  :,va,l.,l,l,-  ;,„■  ,h,.  Tr,.! 
vn.  t-r  m,.l  rl„  l:..-,|.,„.|  ,„,:,.,.  ,lth.M;;l,  ,-:,||  :„„  I,,.,  ,„„  I,,,;,;, 
'"^"■'  ''\"'"  ■"'"'-  ■■•  ""-  '•■"-'  '-'.v.  ,.,.„,  ,„.!  ,...„,.„,„.  ;.l  t.nu  ,.t 
l-wT  At  ,  ,,.  ,.|-,.  „f  IV,:,  ,1...  n,,u,:,„..u  ,„■  K„.-|.,„.l  ,u,r,.r...| 
tr..m  ,!„.  ,„|,|,,,  ,,„,i.,p-,.  „.  ,h.  p,-i,.,.  „,•  U-,,r  K...i,.  -,,,..!,.  T'u~ 
^r..,-k  IkM  1„...„  rn„  up  ,,,  .  ul,.,||v  ;n,u:„r,,„r,.,|  p,„„r.  .n.|ua>  1..  |.| 
M.  1..-  I...p,.  ,!,;„  ,..w  ,n.,-l,n,..n  u,„.|,|  p,.,.„„r  „„  I,„t,..s..,|  „utp„f. 
u.th  ,.  r..M,lr;„„  .,|v.,„.,.  in  ,1„.  „..,.k.  r„P.rtu„M„.l.v  ,|„.  „K„-lun,.rv 
.r.p,,..i  u  ta,  ur,.,  „n,l  tl„.  ,„„.k  ,|r.,p,„.,|,     a  ;;,.>M.r.l  .|,-ir,    r„  r.ali/,. 
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fjn-h_,„    th..   ....np.      IM    I'.MM.    K„.,|;.,„|    ,^,„,    , „„,|    ,.    ,,,.,,^„,^. 

tin,  tim.'  m  th,.  f„rM,  ,.f  hih.,ur  tn,,,!,!,-.  uhi,-),  ,.l,,„.,l  „,,  ,|,..  ,„i„.,^ 

t-r   a    p.rf    ,.t    th,.   y.-ar.       I  h,-.   .|,tti,.„l.i,.    u-.r,-   aMn.-al.lv    a.l,u,r,.,| 

'"'     '"*:VV'  'rt-'-'l   -.,.h   tr..nl,l..,   „.   ,|„ ra.i,...   inv,.-M,„nt-   an 

-!>■  ratin„s  a.,,1  „n  a  mlt..  I,„m„..— Iik,.  l,,,,,  ,|,a„  l.,.t-,,r,..      \lth..„.'h 

th..  irn.at   tnn„h..r.   <!/.■  an.l   val t    th..  .,r..   -i,....,-   i„   ,h,.,..   ,„in" - 

hav..  I..VM  prnv...|.  aii.l  if  i-  kn.wn  rhai  inii..|,  |..w.  r  urj.l..  ..p-  ,■,„  ii  .w 
(»■  pr..titahiy  wrk.-.l.  thi-  ha-  -.  tar  n..t   ha.l   rh-  .  fT,-,.f   that   iinV'ht   h,- 

"•'''"■•■'"''    '"    '■'" ••aiiiiiij-   th.-    -.an-h    t.,r   ..ih.f    pav    -l,..,,t-    ,,■.!    ,„  u- 

^.■w>-  ..utM.I..  th..  ar,.a  alr,■a,l^  ,|..v,.|,,p,.,|.  Ksp,.ri„„„.  -  i„  ,..„„■..,. 
trnti..ii  w.T..  .■^,niii»-i,.....|  i„  l'..,,::  -,11. 1  ar.  -till  |...ii;-  uuuh-  i.,,]  -.pi..'!- 
trt.Tt-   an.   I,,., Mi:   ,„a.|.    t-.  ..htai:.    th,    ^-n-af-t    p,,-,ih|..   pp.. tit    p.-r   t  ,„ 

_  Th..  ,i..v,.l..p:,i,.,if  athi  pr..-r.-  ,.f  tnini,,..-  i-  r..ii.  ,.|,.,i  i,,  rh.-  f..l|.,a. 
m-  tal.I..  uf  iir.,,lia.ti.iti. 
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1- :;l7.'i::.;  -,::;:>:;,,..  p.  v, 
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ir»nLfCaiiMt»^'aPfijGwt,*Tiia  9  ft  *tmk  v^ms^ 


•^hiiniK  lit-    l' 


It 


t,,    11, n  iiiIm  r    ■;!.    ]'■>>>:•    I  •  -tihiiii.  ■!  I. 


1.1   i:..i i..'jim::. 

»  (iitn    Star llT."'i".* 

War  Eiiirl :;:.7.M4 

L    K<\  N...  i; IT-i."-- 

.Iiirnli" u'^.t-':.' 

in.n  Mii-k !:.';•"••■' 

l{fisslniii|-K""ti  nav 1J.»7"> 

l^..^lun.l-<;t.   \V.■^t,■I■n 1J.:;::1 

V<-lv.t-rurihiM.| T.T.M 

Spit/.-.- >''i>'.> 

Wiiitc   I!iiir '■.'■*'■> 

<!iiiiit J.:U4 

I.  \.  1 :!.•■ 

KvfiiiMt.'  Sim l..".tMt 

Mont.-  fliri-t.. 4<«> 

Mi-c,ll,iii.'..u.. I.Ji'O 

1  hi-  ili-V(lcip:iM  lit    u'i'U    111   till    i.iir   Ir.i.linir   iiiiiir<   i-    ii..\v    in   rh,.- 

iiiiuliliiiur! I  •'t   L' 1   null-,  iiml  i-  iii   pn->iit   ii'U  i;iii-iny  iit   tlic  nifr 

'  t  :il«.iit   lii'.ir  mil'-  i'>-r  iiiiiiuiii. 


il    !  I.1\K 


.KMl.iM.h    M,    lll-|o|a. 


Tlir  ;;(.'"!' .Ki''''!  In-t"f,v  ..t  i;..--l;ini|  i-  Iji'y.ly  ,\  rT.ir.l  ••{  \..l- 
'^ai.l'"  iictivity,  lit'  vhifli.  iur  iiii  iinii-iiallv  ynat  iiiirtinii  n*  puln^rioal 
•inic.  it  lia-  l"'i-n  a  cintre.  Su  tar  a-  iimjir-ti""!  tlir  i-liii-t  cvt-nts 
have  lieiii   as    fullnw-: — 

In  till'  CnrlMinifiTiHi-  iiiTiml.  .-tratitii'il  rurk-.  i-nii-i-tin^r  "f  <']ay-i, 
linit'stnnrs  anil  jxrliaps  ipnirtzitis,  were  laiil  ilnwii  in  an  i-arly  m-fan. 
Sonic  vcli'anio  niitlnirst-  oi'i'urrcil  iliirint:  this  tiiiii.  whu-i'  tiitl-, 
a-h  lii-iis  anil  lava  Hews  were  inoluiled  in  tlio  stratitiid  si  riis,  Tlusi; 
rorks  ari'  nnw  luiind  very  niiirli  disturlicil  ami  altf-n-il  west  nf  the 
.Tii-ii'  jriili'h,  anil  on  Hcii  mountain  anil  at  vari  ms  puint-  about  tlio 
"Ut-kirt-  of  the  camp.  Si:n'i-tiliiip  tho  formatiiin  hI'  these  rueks, 
priilialil>  in  Me-oznie  times,  eanii'  a  pericil  "f  heavy  vulcani-ni. 
Beils  of  voleanie  af!K!f'H"'''ates  and  eonglonierates  were  formed  and 
tliiik  tli'W-  of  lava  were  poured  out  over  this  sedimentary  l>a-e- 
iiient.  The  i-iinains  of  these  are  represented  hy  thf  amrplomerates 
imd  inii^ite  iKirjihyrites  found  near  tlie  mine;-.  Tho  vo''-anie  eentre 
wa-  proliaMy  the  area  oeeupied  in  the  eentn-  "f  tho  camp  by  the 
main  ma-s  of  monzonite,  which  was  intruded  into  the  rocks  already 
present,  for  iiiitwithstandint;  the  occasional  api'arent  transition 
betwcHn  the  two  rocks,  the  monzonite  generally  apjiears  to  cut  the 
pfirpliyrite.  The  surtaee  of  the  ground  must  then  have  been  above 
its  pre-ent  position,  for  the  mass  of  molten  rock  matter  certainly 
cooled  well  Ill-low  till-  -nrtace  in  dejith.     J-atir  intnisi''ns  of  closely 


ir. 


-xp 


rclat<'l  r     k-  ihva.liil  tin    iii..iit..iiitc  iin<l  ,-..iiii      f  th.    - 

Ti(iBS,    III.   .     !t<    i-i.I.tlli't.        I'rolil    till      Ni.l'llllill'i'l*    lllilL'lllll    '■:' 

pranoiliiTiti',  toiiniif*  win    -i  iit  ..ut,  ..ir     4   whii'li,  hmw 
tlie  LittI'    Shi'ip  crt'i'k  tli.iic.  ■■uts  the  iiK«";zi.tiitf  tUiis*. 

Xo     •l..:llit     -■illlf     of     t!)f<r     fcT'ilt     uruptinli,     ;li-r.  .|n  p.i  li  i.  .1      |i, 

liiiililiiijf  imM't'^-^fS,  wljii'li  ili-t!irli<il  m.l  t'r«.'t..r  .1  ']:>■  r  •.•!<-. 
of  tl;"-o  Jracliirrs  were  fillcil  «itli  n  .i(.'iii;i  tp'tii  ili-  iriipti->'-^ 
:nav  -.vw  1«'  sifii  in  tlif  i.I.jir  ->-;i-m  ■•!'  diki-.     'I'ln   ■  \ii.t  (;. 


X.  l...r. 
^..1   .  n 

.l.'.liU 
•llii.h 

i."t 


(into-  1.1  tln-c  cvi'iit-.  iiml  th;'  tilin  iut'l'V.il  liitwiiii  'In  in.  iii\' 
><t  liii'ii  iiiii.li-  out,  hilt  th"'  ■Tupi  I'll-  prolmhlv  cvfchdiil  in'o  Ti  r- 
•jnr.v  times.  In  this  periocj,  -irtnri-  «>  r.f  lava  ajruiii  t'"  k  |il;iri'. 
Aiidisitr!  iiiiij   liitTs  (if   li'iivcr  iiiiMiMiaiii   iiii'I   (■(  rtuiii   nml'-i''-   iwA 

..K>-'loiiicrntc-    of    1J< nl    inouiitiiiii,    prohiihK    '.il.itiL'    Im  ri  .      !■.    iiii 

iii'crval  of  i|uic'Cciici',  >triiiiii-  forincil  l.cil-  '  yr.ivil  .  vi  r  -^-iik' 
o.irt-  of  the  iiiiKlil'oiirlKiod.  Iiiinii.uii-  of  thi-c  .ir.  to  he  .-( •  ii  in  tho 
.•onfrloiii'Tiiti-  (111  Sophie  aivl  Lake  inoiiirtaiii-^.  lint  traiMpiil  ''on- 
ditions  weic  not  lusting,  tor  viilciiiii-in  Imr-t  ont  afrc-li  on  a  niori' 
t-st»ii>ivc  -oulc  than  ever.  Ash  hcd-.  tutl-.  and  (in  at  lliiokni'--(  s  of 
lava  flows  wen-  prohalily  piled  up  as  a  thick  mantle,  connect  ;ii^.'  with 
oiber  lava  tields  to  tlio  westward,  and  with  the  rolnmhin  lava  field 
•  f  ^Va^llinnton  atid  hialio.  Krosion  lias  laid  hare,  in  tlip  neiphhoiir- 
hodd  of  Kos^land,  lar^'o  stocks  of  pink  alkali  -yenite  with  -.me 
hasii;  facies  tliat  have  intruded  ai  -cut  dikes  into  all  the  previous 
rocks.  The  niuiii  nia>s  lies  nn  (iranitc  nioimtiiin  and  w<stward  ovi  r 
Sheep  oreek,  hut  a  ton;;iie  of  it  runs  south  towanU  Little  Sheep 
creek,  crossinj.'  the  Juinho  claim.  A  small  neck  of  i»  come-  up  i.'Ttii 
of  Cdluinhia  avenue  and  we-t  of  Centre  Star  pulch,  nnil  u  -mall 
ho?-  Oil  the  Spitzec  and  southwest  of  it.  Tliese  stocks  no  douht  re- 
pre>eiit  cliannels  hy  which  the  later  la\a-  ri  ached  tlie  -urfuce. 
The  centre  of  volcanic  activity  had  now  -liifteii  a  little  to  the  nest 
of  its  oriKinal  position  in  the  caiiip.  l-ollowiiifr  tlie  iijtriision  or  this 
rock — to  s<iiiie  extent.  iMThap-i.  concurrently,  and  as  a  re  ult  <f  it — 
came  a  pericxj  of  intense  tracturin  of  tla  ('ouiiiry  rock-,  aec-ni- 
p.!nie(l  hy  inuch,  hut  ^;eiierally  minor,  faulting,  ('ertaiii  hi(N  were 
,  i;;!nutely  slieared  or  fractured.  The  main  ilirectii.ins  fif  ti-^uring 
■were  a  little  we^t  of  north  ami  Mriith  of  w(-t,  hut  irnguhirities  in 
•iireotion  and  hraiu'hiii}.'  of  the  fissures  were  common.  The  rocks 
Iccaiiie  imprefiiiated  with  ""  luinera!  "  matter.  liroU).dit  in  hy  heated 
waters,  chieHy  aloii).'  and  neac  tin  ti— ures  in  sheared  zones  with  an 
e,i-terly  trend,  hut  to  some  extent  in  those  with  a  n<Tthwesterly 
direction.  The  fracturing.'  and  faultinK  i:if  the  rocks,  sonie  of  tlaiii 
]:•  \v  holdmp  Vein-,  contiinieil,  ti-<ures  with  a  nortli<  rly  Trer:d  prc- 
■  lominatinjr. 

A  ver.v  iar^ie  iiuinher  of  tin -e  were  lilleil  with  dikes,  ir:  whidi 
v.'irious  rooks  are  reprOM med.  A  preat  nunilur  of  the  diki -.  includ- 
ing some  of  the  large-t.  arc  mica  lamprophyres  (basic  dikes  in  w'hich 
mica  is  the  .*ons|iicuous  mineral).  Others  are  r.on-mioace/ oc,  connt- 
basic  and  sc'ine  acidic. 
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"■"-'  ■•'     h.    I;n„l.  „r  .l„„„„i„>:  „f  ,1,..   .,||„v   |,,   ,    !„,,  .    ,,•   ;,,      ;    ',   V 

.111      r,  .1,  |„„it.v|    It   a-  clays,  samls  am     irravrU     f..rr-„.,.        f  I 

'-'•■na      ,„arUi„.    .„.,...„„.    „„,,.,    „,    i,,  ^    „  „'  "  "^       ;  "     -'•'' 
'»■■     rial    ha-  >ii,r,.   I „   ,.arri.-,|     ,«■  ,v    l,v      .     ■         1 

■  aiiMTaU  ..t    tl„.  ,,r,.  ,1.  „     ;,  '    '^' •.'"'"'-'■•'    '"    -"'i.'    |.Xf..iif    the 

,'   "1.    ..r,    ,|..,,„„.-.  .■.,„....|„ratH,t.;  .vrtain  mi.Hral,  i„   wl.af 


:ir..   I1..U-   till'   iii.iMi-   |„,rti..iis 
•  ■ithiT    tr.iia    t'lr   >iirta 
i'"!i('iiitrar 


'    ""■  'I'-P'-it-.      |-n.i,r^r.„in,|   „at.T, 

^.^^..   .•..n..,.,„ra,...|    .,rr-,:u:'?v;,'t  '"   "•' '■-   -"k   '■""'■'-; 

wl,;  .1,       ,.1  •         ■  ...■li..>its    airiuiiM    niaii\    .,(    fl„,    ,1:1;,,^ 
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"'"'    ■"''''' "^'    '"    "I"'!'    •"-    ",    |..,ri    Mm     ,„i.  .-v.,,,,,;..    lr,,L', 1    ,|., 

'■""""■>    "■■■••'■•  '"I "'l-'   "'■     » -I.,  ..,•  .1.  >.|.,,.,„_.   ,,1,,,,;:       ,rl,.ul„ 

Iriirliins. 

i;ii    A~   irr.  l'mI.,,-  iiii|.n  i;n.iii..ii-   ,,(   .,.-,,iin    r.,,-!,. 

UIkii    lia'i.     .,   I.,r.   |,r.n,,|    i|„^   -I     ,„,,.,ri.,„i     ,.,-,      , 

iiii.l  ('_>). 

<•>     III.'   (,UM.    .,(    „,Mi.  r.il    ,..,,1.  1,1      III.     ,(,-,„,., |,    ,,,,n     I 
us  : 

V"    ^'^T'^-     l'>rrf I I     ..|,,,l,, ,..,■„,      ,,n  ,     v,,.|,     -.., n.,. 

a.,,     .uv„M.„.,IK    ;,    |„,|,.    .,r-,  „..,.,  nl...    ,„.,^.u.    .,•    „„v.,|    „,.       ,„,.|^ 
ma  frr  mihI  LiM.iriir.      It...  ,.,,|,|     „.,.,r.,  |,„,    ,,    ,.    ,,,,  ,.    ,.,  ,        , 

"'"•   ""■   "^'l^'''  '■>'••  ■■'ll'"'      li    -li'     |.n.|-n„.,.  .,r    In.    ,:.{.{    mu        r 

I"  |..r    M.,,!  I..  .-,0  ,«.P  ,...„t   .,1    ||„     ,,,,,,1   ._„,,,,  ,.,,„,,  „,^       ,.„..  1^         

fi'lvh-lrtiit-  iiti.l   iniimirlii,.  ,.,,,.    |,„,,„|   i„   iiu..   if„     iv,,i,.,l     ',..    ,i,, 

'•""!'•      •'••'I'll.-i    Mli.l    l.l.ihl.     hn.     I,,.,,     |,,.,,„|    .,.    ,„„     ,„    1^^;,       ,,,,,^, 

Til..  i.vrrliMtit..  „t,  liMM l.,in-    „,.  i.,    ■.;;,   ,.  ,.  ,„,,,    „„.|^,  ,         ,  „    ,,, 

"•■limit. 

('')    Mn--iiv.>   .■..Mf.-r  yiMiiir,!    |,wi-||,,(,l.     ,.,,rr.r  |,,);      ,.   ,„ 

anil   little  uojil. 

(r)    VfiiH  nf  pvril"  nii'l   iii:ir<-,i>i(..    mil,    ,,, 
Kiiliiia  iMi,|   M.Mi.j,-.      (S,,,ii|,    I!,. it.)      siK,r   1,,. 
"art   of   III,,   valur,   in   ,ii,-h   wm-. 

('0    l!MpnmKili..ii<    ,,|    ar-.,i„,,,\ril...    p.vrrlm' 
a'ln,  a  littlo  .•hiilrnp\  rit...  l,i>iMiitliiiiit.>  iii„| 
in    and    aroiin,!    s.naP    |»-inaiili,'    ,,r    apllii, 
Hliant,  .Minili,,.)* 

('")   <ii.|(l    InarinL'   c|iimi-I/    viii,^    lO.K.    .■in.!    ' 
Th<>  >."in)K'UO  i->  priiicipallv   ,',.iiiiiry   mrk.  \vi>! 
pia.-is.  .•aii'if.'.     Thi-i  .-(.iintry  rn.-k   i-i  t'n'i|ii,.nt' 
to  it>i  iinf.p.^'nati,,M  or  r.'i.ljic.inrn:  l,v  tlic  ~iil|,l  ;. 
.iiion   ,,f  hiotito   an.l    Mli,M     ( -..in.tini 


,11. 1     ..  rl 
in   i!i^.|K/r!..-,i 

■•■,    ..     Ivl»}. - 
.  pai-i       I.i-K 
lilt. 


.|IK 
-.-.I. 

■ll*T;i ' 


I.      ■, 
'  ••■II 


1-.   r. 


I'll 


-■■.■.»        '  -■  ■iMi-r  I  in"""       If 

'iitinir   11    liamlfl    l,rown    aii,|    «|,it.     r,.,'k). 

liMt  flilorilp   aiHJ   hornl.Ic^iiiio   :,!•,■   .lU,,   ,.\U., 

aiH?  niii-i,>nvi(i..   toiirinaliii,^.  t-ani,  t   :iii,|  u,i|| 

li'os     rrliielly     .•iiitl„,p|,yllif,.    an. I     .•lial.a;'it, 

whpro  altrrati..n   l,y   .fifrinal   -.oI,iti„n<   i«   „.  .      ..|       f. 

si-rrd    in    til.,   .rmnl,,,    lU.   ,vli.  r,.    i,„,M.,|.  ,,'1    ' 

litironinionly   pr-n-alcnt.      Tlw  „ro   varir-  .1.^,, 

an.l  pi.niposition  in  .|iir.r.-,>   p.irf^  .,f  tli.  „-  ini- 

Typi.'.illy.  If  i-onsist^  of  III,,,.,.  ,,r  |,.,^  .,1,  ,|  ,.,,,,,.  . 
in  plaoo^  frrsh-Iook'fi^.  r,.,^k  i.  <.;■„.  with  ..  ■  „.|,|aHn.. 
Inr  nia-<M^s  an.l  :i„prc-L'ti:iti..ii-  ,,1  pvrrli.tif,.  an. I  v 
"f  .■hiil.^opyrit,^  an.!  ,»rlia|,->  a  liltl,^  ,|iiarl/.  il,,.  „, 
.-.0  I,,  :,-.  pop  ,.,.„t  ,,(   .|„.   „ia.,.     •III,.  ,.|,a|,.,,pvri',^   ,     • 


.It; 
inc 


..il. 


if-'roiJ'""    """'"'>■'•""     '"     "li-^    ■•""|.     i.^    fr..q„..„,|y  If  „,,. 
itl     T.-ll,iri.|,.     nf    cn|.|     i«     ^.,i,|     t„    n.-,-„r     in      I,,,,,!,,.  ,.r  .    1... 

"- ""-  ->  f"  -'»" '  -'-  r,,ii., ,:,  ;^.,!rM,:T;  !,!;;;,.,„  ,/;;;■"'"" 


ill  liiniiiiiir  iImii  lln    |i\  rili..tii.  ,  ...  .    ii m:.'    m   i.iii     .iinl   iinpf.  fc-iMii.iiis 

ill    il.      Si.Mi.iiiiii-    :ii...ii..|i\  rii I    |.\iil I'lir    Hiili    111.     i'   il..... 

|ivriti'.     F'r.iii  llii-  l\(iii;il  ..n    ,il|  i  r.ni -ii  nm i-ur     .ii  tii.    ..ti.       iiii.l. 

Ill  ...l|i|  s.i|p|ii.|.  1,  I'oriiiiii!.'  LirifiT  init«-i.H  nr  nli...i< ;  ..ii  tin-  ..i|i.r 
III    rii.'k    iiiailiT   i.r   fniivin     mtli    liiil<.    ;i[iii;in  iit    iinM.T:ili/.i(i.iii.   Iml 

nirr.viinf  piiy  viiliif-i,  iimj  i.  liim-.  ii  li'i'li  [Nrri  iiIiil'"'  'if  i-'.iM.     •'.•ii 

».  <l"i'HtI.v.  ••Mii»latit  ii--ii\  iii._'  i-  In  .'i-  -.ir',-  '..  .Ii-tiiii.-iii  .li  ..ri  Iriia 
Wilitc.  In  |i|;i.-i-.  till  i,ri-  i-  .|ii,iit/....  ,  .111.1  (Micit..  i-i  ii.'|.:i-|..:m|ly 
iilHindiiMf  :i-i  t'liiit'iic. 

Till-  \riliii-   in  l\[.i.'.il   ..p.-  ..f   ll aii>|i  .iri'   Liru'.  Iv   in   t'..l.l.   uiih 

»"">if |.|i.  r  Mil. I  il   liiili      il\.  I-.      Ill    llir  (li.iiit    .11, ll  iliiiiil...  thr  .|ii:iii- 

lilv  i.f  .■.■|i|»  r    M    III   'litiMi  . 

'I  111'  i.ri-  I!, .mil  tpiiii  iii';ir  liii'  ^iirl':iri'  wiri.  ..h  mii  .uitm;.'!.,  iiiinli 
rii'liiT,  till.  tii->t  1l"<,|-.'»  ti.iii  -lii'iiMil  in.  r;i_.iiiL'  I  •  I'l  ../.  ■(  ^'..|l|  jx  i 
t.in.  I  in!  11/.  iif  >ilvir  |.i  r  1..11.  11  I  1 'T.'!  |i.>v  "f  .-..piuT  (iifliT  stiii'ldr 
i|i-i|iii.|i..ii   111'    I-:!   j»r   11  111  1.      IJiii    till'    pr.i|M.rti.iii   i.f   fm    irnlil   il..., 

II. .t   a|i|N;ir  ■•■  .:■  iiiiil-.li    ill   . I.  pill,   mill   -i.n 1"  ill..  ,,ri.   ni-iiilly  111- 

I'liiliiti  ri'.l   ill   till-   l.i\vf-l    I.  \.U  |...iiip;iri  H    I.i\..iiimI.Iv   uiili   llmt   ..f   ih. 

iiirlir^f    -li:pn.i  111..      Till.   :■  .|.|    \;il,ii  .  .| t    iipp.  :ir  l.i   I...  ijijN  lull  III 

I. pull    till-   pr.  -I  iii-i    ..I    ;iii\    ..III.    I r;il.   .ilili.i.i::li    m    tiiiiiiv    im-i^   .hi. 

rii'li'T  ill  (■li:il.'..|.s  nil     1-   ill-,   ri.li.  r    in   :,...l.l    l.iil   .  s.'i  pli..|i~  iiri'    fn 
ipH'ril.      I'yrrli'.lili.,    v\lii.li,    in    ,-..iii.     iii>tiiii' 1  %    i.-i    ^"ihl    lirarinit;,    i.-i, 
in  priiiTnl.  vi-ry   ji.w  |.'riii|i  . 

The  I'nlliiwin^'  mrranc  iiiiiil\.-i-  iiuiy  In'  l.iL.  11  ,.  1.  pu  .il  ..f  ilu' 
(iiX'Ji  now   111  iiiK   mil.. 'i    ill   llii'   l:iiL:ir  i>r."lini  1  . ; 


\ii,  ../        \tr    ,./,  I'll    |.,,      ll.  p,        Silt    p,         .-,    |,     ,      ('...ii   ,,,      ,\|ii    |, 


1    1.1 


I 

I    In 


1:; 

i;'.'  I 


I  :• 
1:  I. 


;  I  '.I 


Till,  on-  i.~  usually  fniiini  in  m 'i  .1.  tiricil  J... i.  -  ..r  \.-ii  .1'  wlii.'li 
till  re  any  a  I'lmsiiltrabli-  iiuii.i.rr  in  tin-  I'liinp.  Tin.  pi  -jl  (iin.l 
of  lliosi.   is   f..r  the  nii.>(    pari  ^■a^|.  riy. 

Till-  cliii'f    loik'S  I.f   ll amp.    lli.-    I.i-    li..i  ('.  nip     Slur,    M:\\n    ami 

Smith  ami  till- .fii^-ii    I..1I.-  Iiavi.  a  ilin  ili..ii  cf  .il I    .\    tli)     l','.    TIpL- 

Rni  Xnrlii.  War  Kajrlc  ami  ('nitre  Slar  !i.>rlli  Min.-havoa  tnuil  of  \. 
70'^  W.,  ami  tlii'.so  sci'iii  to  bi'  o|T~Iii-..k  fri.in  iIi.-  ■•  iii.iin"'  Ii..li..  Tin' 
Si.  Kliiio  Clitl'-.Monto  ('liri.-t..  \rin  lias  an  .ilii.-l  1  a>li.rly  ilim-l  inn. 
The  ilips  ari-  iinifoniily  li.rtli.  iisiiail.v  al  an  aiii;!.'  nf  from  about. 
HO  to  7"'.  ;.ltli..ii;;li  s..iiii-'imos  llattoiiin-.  a-  in  lii.-  War  Ka^rl" 
bt'luw  tlic  Mh  Icvrl,  uhiri.'  the  vein  ilip.s  awaj.    .1!    .111   .ihl;!.    ..f    1')     to 


It 


I"   ,  lliMiit'h    -lr,ili!liii  iiiri"  III    iiL'.iiii   .1'    .1    l..«'T   I. 'VI  1.     S'.MH'  ..f   ill' 
\iiin  ulniw  jjriui    |»  r-"!",      ■■  ,      I  III     III. III!   J<-    |;iiiiiii'-i    S'lr        !■• 

I    .111         Im  |ii||,,«1i|         lllllll      till         t.     ,|l  .1  lil.  .l..-il-        .III,.        tlll-illlfll         III' 

U-  lii.i.  t'.rilri'  ."^l.ir  titnl   lil.il I.iiin-  .iml  ii.ilnlil.s   (MiihI     l.ir  i   i.' i 

(i.  I|i<     Ki.iii.n.iy   I  l.iiiii. 


.\^    li    III   III 


ii  i|    Ir ill.     ii  il  ir.    ..|'    ill.  ■. 


!i,ll|.! 


liiii-'l   i.ill'   iiri'    I  iii|iii  iill\    1.1.  Knur,    lli.'   iiiili>T;ili/.iti'ii     'i'   lli.    r.iiiiir 

r. ..  k    iT.i.l    .ilK    III  .iiiiiiii;'    Il  -  -^ nil  I    ,1    ll.-iii-i     ..r    I.I  i!i    pi  ni' 

Imilluh    till'    "I.-.    Iiiit    lllllll    uli.  II-    llil       I       ill.'    r.1,1-,    III.        li|i    liiM    Uili 
fi.riiiiij    iilli-r    lln     Iiiiiit  r  ili/,il  I'.ii.        I  li-     Ir  iti-ili'.'i    Iriiu    pus     ■•n'    'i 
«li:il     I        rriiiii    .1    ri. lllllll  111  il      i.iii.l|i<.iiii      u  1   ii'    r.ii'K.    1,    Ih'iih  r.ill\ 
ral>ii|,  l.iit   siirli  i-|i;ili;^f    H    ii  il    |i|."'t    iIkH    pis    ..ri    .I'"  ,    li"!    fM-t    I" 
.Milnl    till-    |iiiiir    lllllll  ri.il.       lln-    |i  i;.         ■     I-    |..i:ili,'i  i|    in    ^li.nl-t    iji-tri. 
I.iilril  witiiiii   till'  lii.li -i.     'I'll.  ..'  -Ii.'i.i.  v.ii'\    tTi   itl>    ill  v|/..  Mil, I   ^lupi- 
li<'iitii-iilar     l.iiilii-.     iii'i-     1. .lllllll. II.  ~l.    Iiiii     -■■rill      tiTiHiii.'li      al.riipti 
ai-'iiili-l   II   ilikc   nr    I'.iiili.    ■lllllll  Inn       -',vi  llmr    n.    an    in    nii.iiM    hhIiIi 
i.r   liri'Diiiili^,'    I,  -Iki|hi|    ,11.'  nil   t    lIu'   ijiki.      In    wi.jlli.    lln  \     \:irv    liniii 
It    I'uiil.    III.   Ill   I  \i'.'pii'.nal       11    ,    I. '.11    r.  I  I  ,    in    l.-iiL'tli.    Iriii   .V)  to   .Mki 
nr   Timri'    III  I,   .mil    llii'    siiii'.il     ijniu  n   i.ii     i-    ..n     iin     avi-rat'i'    tin- 
Knati'il.      Si..|H.s.   J.'."    Iiil    I'.ni.'   lis    JO   in  ■HI   wi.li'.   arr   liv   iin  int-ai.-i 
itiiriiiiiiiiiiti.      OiHi   ,»li.iiil    III'   i.ri     ili.it    li.i-    l.i'i  II    f.ill.i'.Mij    (li.vvn    marl'. 
.'.0<»    I'ict   Vi-rli.'.illy,   lla.^   uv.  I'.ij;.  .1    .ii    1.  .i   i     l.'.D    f . .  I    I...-    l.y    .'..;    f.-.  • 
wiilc.  aiiil  tlii.-i  i-i  nnl  ill.'  I.iri^i  -1     I1.1..1    ilrii   Ikh  l.iiii  il  w|.i(m'.|.     'llii- 
piti'li  111'    till-  -li'iiil^    ill   till'    l'i.|i'>   \arii->    ri'.iiii    M  rlii'.il    1..   prmi  .iim-.  .1 
•  a.^li'rly     ir    ui-lirl>     an. I    -.  ii'i~    ili  |miii|i  iit     iipmi    im.-.  I\     I...  a!    r-m 
ilili.iiis.      In   till'  .^liiinls  till  111-' Ki  ..  liii    I..  It.  r  I'r.iil.'  .m    i.-  nfi.  n  run 
lllllll    I..    |.arliiiilai-   li.iiiil-.   uln.h    .ir.-    ^.'inir.ills    |..ir.illi'i    1,.    iln     viin, 

but  which  ina>    lie  .ili.li^r  rillur  wall  nr   within   tli--    -lii'if;   r.-  ih.iii 

nnfi  siirli  liaiiil  may  In'  ini'minli  n  il  in  ninnint.'  a  1'  .t  ii.t..--.  a  -Imi.l. 
Tho  |>ii>iliiin  111'  >iii'li  rii'li  I. anil-,  in  iln  I...!.-  mas  ii.i.l.nly  .■liaii^.'o. 
•■winir  111  till'  inilli'rali/-.ili..|i  l"i  .il  I'.u  "ii.  -1  -.1  pl.iii.  -  l'"!'  .iii.'llnr. 
Ill  the  !>■  Kni  and  ('<nti'<'  Slar.  aIh  ri-  iIiiit  an'  Iwh  liiipnrlanl  par 
alli-1  liMJes— -thi!  "  .Main  "  ami  '"  S.iaili  VriiH  "  it  wiilil  .-niii,  in  tin- 
lipht  of  pri'ielil  ilcvi'loptiiciiN,  thai  wlirr.  iinpnrlaiit  -h.inl-  ...'i-iir 
ir<  the  orn-  vein,  liiuvy  tniiiiralizatiiiii  i-i  lai'kint:  at  the  mrri  >p..iiiliiii; 
pnint  in  the  other.  It  is  ssonicfinii'-i  ililHi'iilt  to  trai'f  tin'  vi'iii  from 
'^hnot  to  shnof.  piirtii'iil.'irly  wliiii-  il-^  I'oiiiinuiu  i-<  itili-rrnpli'il  by 
fiiiilts  and  diki-s.  In  tlit-  l.i^  Koi  < 'i'"ii  n  Siar  M.iin  m  in.  .'i  si  am  of 
calcitfi  o.\tt'nd.-i  almost  iinintfrrii|il<-i|l,\  iili.nK  tin'  miii,  and  m' 
(•asi.'iially   forms  a   u-ifiil  iinlii-al'ir  uln-ri'  luiin  r.ili.'ai  ii.n    i-  --I.L'iii 

I  ntil   it   i<   ninri'   fully   kiiouii   uliat    urn-   tin-  di  t.  riniiiini.'   fan  .1 
III  loruli/.ini-'  '111'  orrs  into  -sliool-.  im  oirlain  rulos  for  Ihiir  di-i'o'.i  r\ 
i-ati     111'     fornnilati  ij.      .^pp:lI•l■nll^       -ia.iiI      .an-.'-      ',\.r.-       .p,  i-.i' i\  .■ 
'I'lu'   I'liiitai't    of   till-    lodi'   with    11    fault     liaviiii.'   an    iiup.  rvi"ii<    wall, 
or  with  an  iiiiporlaiit  .Ilk.'      parlii'niarK    ili.'  nn.ii  I'-i'li- ..i  tli.    'liki 

fri'qiu'ntly  marks  tlir  pn^ilion  of  an  ..r.-  si 1.  ili.it  all  ,11. 'li  .'..ii'a."^ 

an-    uorlli    pn.^pii-l  iiii.'.       I  la-    pliy-i.'.il    .'liar.i.'l-r   "f    llio   irr.'Hii.l    wa- 
of   iuipiirtaiiri'.      Whun'    llir   slnarin^'    "I    lln-    rm-k    w.i-    sii.ji    lii.it    lli.- 


MuM.Tal,/,.!^;  -nlutl.,,,,  ^y,.rr  r.siri,.!,.,!  within  a  zu,,,.  „f  r,.n.,mal.l,. 
•M'  th.  Mill  lia.l  tr.-.-  „,nvcrii,-nl.  uitliii,  that  z.,i„.  ||,at  i.,  wh.T.-  ihr 
r„rk  willui,  lliat  /oil,,  was  thunMi^rhly  Irai'liircl  whil..  th.-  wall  rocii 
as  a  uliole  iH  .haractiriz.d  l,.v  s..li,|ii.v  .•„i.(liti„ns  w,T,.  fav.nirilil- 
;nHl„lh.r  tilings  I,.  iMK  .M,„al.a-l„H,tw..ul,l    !„■  Inniu.l.   ( "r..s  fra,.|Mn-. 

ill   III-  oihrrwis,.  snl„l  uall  m.-k  arr  trr,|,„.„ily  a  imK alij,-   fratiif 

"l"n    .„v  .li,„,ts  ,„.,.ur.      In  tlir    l...   It„i   til,-  or,-  sl,„„,s  an-  f;,-n,T-i|lv 

'.111    not  lilwa.vs,   l,„i.i,l  al„n^'   tl itacts   hctw,-..,,   th,-   aiijrito   iH.r- 

jilivfit,-  (Kr.-,-M.t,„:.-(  aii.l  a  ralli,-r  .-..ars,-  jrray  iM„n/„Mit,-.  am]  1.,- 
twffii  tli<>  foniuT  aiKJ  f,Tano,li,)ril,.  p.irpli.vry.  In  s,iin."  ,-aM,-s  ut  least 
'  !'■  Miam  I,mI.-  li,..s  ah.riy-  ih,-  M,,rlli  ,-,,„la,-l  an.l  th,-  s,,„th  |.m|,.  ali.iJ 
' hi  south  ,-.,nla,-t  ,.1  a  In-It  „f  th.-  Ialt,-r  r,.,.ks  i,,  |1„-  ,H,r|,l,vrit.-  In 
111,-  l,,w,-st  l,-v.-ls  Ih,.  whul,-  of  th,-  ,-„i,iitry  rn,-k  is  (h,-  L'raiiit,,i,| 
\afi,-t\ . 

Th,.  njain  „r,.  I„„lv  „f  ,|„.  .Iui„l„,  has   n,.f   th,-  „„tlin.-s  ,>{  a  v.-in 

■  li'posil.  1,111  IS  ,,|  v,-r.v  im-f.'ular  Inrin.  It  li,-s  in  tli<-  InKhlv  all,-r,-,l 
stratilM-,1  rn,-ks  ajramsi  a  l..iif.ni,-  ,.f  alkali  s,v,-nit,-.  aii,l  .-..nsists  nf  alt.-r- 
'■'I  ,  .Mnilr-,v-r,„-k,  lrav,-rM-,l  l.>  Muin,-r.,„s  ,lik.-s  from  111,-  sv.-nit,-.  nianv 
••I  lliini  ,li|,|„njr  at  ,,i,lv  slnrhi  „tiKl.-s  fr,,ni  th,-  horizontal.  Th,- 
r..,-k  IS  i,M,,r,-j;Mal,-,|  will,  iron  siilphi,!,..  .■hi,.||.v  pvrrh,.!  It,-,  un.l  in 
Minis    IS    almost    ,-nlir,-|y    r,-pla,-,-,l    h.v    it.      I'vrit,-.    niolvlMh-nit.-     a 

'""'     ^"•^'■"■■PM-it"   mill   I'liiil ivrit-   ar,.    foin,,!.      hi    th,-   .„in,-rali/,-,l 

7 '"'•  '"«"i:itliiiiil''   with    In-,.  j.'„l,|   is   f„„n,l   in   tlu-  ,lik,-s.   an,l   in 

'  ,"■  ""■■^-  ■•"■•'-  -■'"-'  '"  '1 iiliiil.  or  in   ioiii,  pl„„,...  Th,-  Ki 1,-r 

■  lmi,.|ision  of  th,.  ninu-raliz,-,!  ai-.-a  s,-,-i,is  to  f.onf,,nn  to  the  .lin.ction 
of  tli<>  .s.v,nit(>  ,.onta,-t. 

Til-  <ii.-iMt  also  li,.s  in  ll„-  sirallli,-,!  ro.-ks.  nn.l  is  in  soni.-  r..s,„.,.|s 
snmlar  t,i  th,-  .liiiiil,,,,  |„it  lli,-  main  mim-rals  nf  lh,>  or,-  ar.>  ars,.nn- 
|.^n(.■  aii.l  ni,,KiM|,-iiii,-.  S.v.nit..  is  r,„in,|  in  th,-  iiiii„.rali/,-,|  irro,iri,l. 
Ill"  .■oiiiKry  ro,-k  „v,-r  a  \vi,l,-  ar,-a  from  th,-  (iiant  workinf,'s  north- 
uanl.  1^  sp,,|i,-,i  with  ar.s,-n,,py rit,-  impi-,-f,rnatioiis.     In   th,-  s,>nth  b.>lt 

li'w    ol     Ih,.    workings    , 1,1    1,..    ,.,,1, .,.,,, I.      'PI,,.    ||,„||,.st:,k,,    .l„,ws    a 

l"i-sis|,-i,|.  1,111  ,„,|,-li  l;n,h,-.l.  I-:,  ami  \V.  v.-iii.  i,iiii,-rali/,-.l  with 
p.\rit,-.    >.,iii,.    p\rrholit,-   aihl    a    Mill,-   ,-hal,-op.vril,.. 


' "-iiiv  i(o,-i>s  ,,i-  nil-;  \i:i\s. 

^)"   '.'"■'V'^^"''.''   " ^''-I"-"  ■■'■  II-   liilor  ,liK,s.  may  h,.  min- 

I  rali/,-,1,        |„-  alkal,  sy.nil,-  ran-ly  shou.  any  si^^ns  of  min,-rali/ation 
■  \.-.pl   ill  tin-  sliL-hl   iiMpi-,-i..,ialio„  ,,f  liiil,-  ,|ik...  In  (|„-  .|„,„ho    ami    , 

l,w   -ln„::.,-~i„artl„-Sp,iz,.,-   v.-in.    \u-,itr   p..rplivrit,- aiLJll ai-s,-,- 

rra>     riamlonl     lo.ks    an-    ll„-    on-  l„.ari„o     ,.,„.k.    ,,r    th,-    north    h.-lt 
""■  l"'"lii'iii^'  iiiiiii's  of  th,-  ,-ainp.     Th,-s,-  ji,.  on  tl ,,mp|,.v 


iiorlhu,-sl  l„.n|,-i-  of   ill,. 


lari:,.   in,.n/oiiii..  an.a,  and   iii-ar   tin nla,-t 


"'  ''"■  ■I'li.vnhs  uill,  lli,.Mi-a I  n„-k..    .\  s(  ron;.' tonu'i f  alkali 

svnil,-    I /'./.-./,■,/,)     li,..     i„.,     „,.,,    ,.|-    ,|.„    ,,,„„,„,.    ,„i,„.r^,,;,,,i„„ 

"'■■    '"'■■•■:   ^'«"^   •■!    Ilii^   sv,.nit,.   o,-,-,n-    in    th,-   Ciaiil    ,,n-   h,„K      -, 

■"'•■''I    l"l"-  "I    "    '•  -  ^|.o-..l    a    liMl,-   l„.|,,„    ,1„.    I,.    |;,,l    ,„„l    ,...„,„. 


I 


Star  II, ill.-.  :,i„|  ;,  1.,,-.  r  in:i-.  ..(  ll„.  ,s,-,iit,-  i-  t.>  1„.  r,„iii.l  :i  Hill,, 
tiinli.i-  s.ruili.  n.lj.iiiiiiiir  til.'  Sfli/.n..  Tl,,,-.  i|„.  L'n.nn.l  uliirli  up  •  . 
th.-  |.r.-.-„t.  In-  l.,.,.„  |„-,,w,l  I,,  l„  |„...|;„.(n,,  ,.  mIumI.-.|  ..ilh.'r  n.^.r 
..I-  NMlhiM  a  l„„,l.-.|  .ll.laii.-..  .,!■  (1,,.  alkali  sv.nii,  :.,,.l  li.-s  l...,w,..  „ 
""■  '-MH-Nn-  ..I  il„.  i;„i.r.  Ih,.  :.r,al.r  part  ,.|  th,.  Krouinl  .„ 
s.lual..,!    ,,  in  .!,.   up  ..t    Ih.   .|r.,n,i,.,|   ,-.„.k,.      K,,,,,,,    ,•,,„„   „,„  .,,„„|„. 

","'!   '"•""•   l"'"'-^'''-    "'■    "•rliiMi    ~lnpi,„nu   lun,-   l,,,.,,    i„a.|,-    !>..,„ 

.■laiiH-   l,M.al..,l    n„    ,1,,.,..    ,,„•!...      Tin.    i.    „„,    |„,,„,„.    ,|, ■    .|,al,t„.l 

ni,-k<    ,1,,    ,,,,1    shew    Mu-ii,    ,.1     i„in..,Mll/ali.,n.    f..r.    in    il,..    • r ,i,- 

lli.'.v    liav    pn.hal.ly    iv..,iv,..l    v   ,„,•    than    thr    p..rplnrl.-     h.il    h.-' 

.•aus,.  ut   th.-ii-  ,,hysi,.al  ,-hara,l,T.      I',,,!,.,-  ||„.  =,r.al   .nuai,,,.-  -tr  .-. 

'"    "■'"'■''    '•"■    '•'■'■l<-    "I     ilii^    '•• u.n.    -..|,„.,-|,.,|.    ,h,,,     ,,..,. „, 

plft.-lv    -haltfiv,!    Mild    niiiiii(,-ly    lai,li.-,|,    an. I    .■.,n-,,|,i,.„iK     ,1,,.,     ,Ii,| 

""••    '"    •!"■   ^-1' ■>'''•"»■  '•'■iiliif    th.     n,i„.r.,ii/i„^r   „,l„ii,,„..    ,,,    ,,,,p. 

' lar  .■liaiiiii.l-,.   I,,ii    al|..u,.,l    il,,,,,    i,,   ,1,.|,|,,,.    ,,^,.,.    ^^j,|,.    ,r,,.,,       •pi^,. 

tiiiii.-ral    (l..|..isiti'.l    ill    ih.-,.    -ir;iiiii,.,|    r...k-.    i  h,  r.l'..r...    uhil..    ,,~ 

i..|iall,v  ill  -iiiali  v.'iiis  ..r  iM.ili.s,  k  i.-iiall,v  l..uii,|  ,|iir:i'~,,|  ,,v,t  i/r.'at 
slr.t.-h.'s  .,|-  th,.  r,...k.  CrystaN,  pat..),.-;  an.l  v.  inl.u  ,.r  ai'...ii..|rM-it.. 
aii.l  ihi.  .itli.T  siilplii.lcs  are  scall.T.-.l  a   f.  u    in.-h..,  apart    ..v.r  .piji,. 

.■xt..ii,l...l    tra.'ts.      Th..  .•hara..t,.risti l.„,r  ..{    i;,.,|    i,,,,,,,,,;,,,,    i.   ,|,„. 

I..  Ih..  , INI, Intl., II  ,,f  >;,a.h  iiiipr..LMiall..ii~.  Th,.  pliysi..al  ..hara..i.r  .,|' 
Ih..  sti-atili..,!  r.i.-U  was.  ih.r.-f.ir..,  n.il  s..  f,n.,,ir  il.l.-  t\,r  ll„.  |-,,niiali..n 
..f  l,..l<'s  as  that  ..I'  Ih..  ..iMr-.  iii..ii/.iiiil..  an.l  p.ir|ihyiii.  .  an.l  m  <., 
far  as  tlic  physi,.al  ,.hara.-t.T  was  a  .■..titr..lliiiir  fai-l^r  in  tli,.  t',,rni.i 
ti.iii  ..f  ,,r...  w.irkahl..  .,r,-  hi„li..s  w,.r,..  t„  that  .xl.nt.  1.  ss  lil;,.|y  |,, 
hi-  f..riii...l,  Th..  .•h.nii.-al  .•liara..|,.r  «(  th,.,-  p-.^k-  as  a  v,  h.l,.  may 
hav.-  als,,  li..,.n  l.-ss  fav.nirahl.',  -,,  that  r.'pla...in.nl  an.l  pr.  .■ipitafi..n 
..r  th,.  (ir,.s  .,r..iirr...|  ..iily  at.  small  is..hil...l  p..|iiis.  In  i|„.  Whit.-  li.ar. 
Ih..  w.prkiii^'s  I,,  |hi.  .■|ll(l  f.Hil  l.v.l  aiv  in  th,.  ^tvatill..,!  r.M.k-.  an.l  il 
was  ii.it  until  th,.  iin.l.rlyitii.'  .■r\slallin..  r....k-  wr..  i-.a..h.,|  that  an^ 
lliiiiK  liki.  a  I.hIc  was  t'..iin.l.  In  th..  ( '..liinihia- l\....t..nay  th.-  ..n-  |..r 
a  .■,.iisi,l,.nih|,.  .listan,.,.  j',.||.,w..  th..  .•..nia.l  l..lw..n  a  L.raniti.-  r.i.k 
aii.l  th..  stratili.^l  r....ks.  In  ^■.n\U  I..  It,  th.-  I  l,,ni.-i;,k.-  an, I  .i  n,in,l„  i- 
.'f  ..Ih.r  ..laiiiis  ai-..  in  th..  .-..nipkA  all.  iv.l  r...k  ..nt.-i,l..  ih.-  iii.,n/..iii!,. 
ana. 


asists  III'  rit\:  it\ii- 


I'Viiin    th,.    u.i\     in    uhi.h    li <;■    -iiis    in    y.-in-    ami    k.,!,..    an.l 

n.pla.'liit;    th..    inin.i-al~    ..|     Ih.'    ijri.ii^    inlrv     r....k-.    il    is    .'\i.l,.iii 

that     Ih..    ,|.'p..~i|,     u.r.'    l',.nii,',|      ihr.Ui^h      lli..     a-.  n,.\      nl'     a. pi ;, 

iniiiiTal  1,1. It'll    ^..Inti.in-.       Xny    ik.nlils   ,,u    Ihi-    poinl    ar.     r.in.iw.l    l.\ 
an    .'\ainiiialii.n    ..I     linn     .,',.|i,,n^    ..|'    th,'    ,.i',.    iin.l.'r    ih.     nii.r..-.''.pi.. 

wh'i.-h    slmus    th,.   si  ...iii.lars    ..ririn    nl'    all    ll r.'    niiniial   .    an.l    ih.. 

Ki-ailiial    i-,.plai','in,'?il    ,,1'    ll iiMiial    .  ..nipMi„.nt  .    .,\     ih,     i-,„'k-.    p„|. 

Iicularlv    Ih,-  f.-LNpar.  I.\    lli.ii,.      In  ih.    p..li-h.'.l   1 .1  .p,,-iiM.'n.  v..in- 

l..|s  lit'  th,.  -nlphi.l.-  aiv  Mill   I.I  i-Ml    thrnNiih   in.livi.lual  ,  :-.',ia|...  -la'ti 
a~    aiif^it...    .it'    ihi'    .'.iiinlrs     r...k.       I'l'.iiii    lli.'    .Iiara.l.  r    ,,n.l    r.kili,.ii 


I 
III-- 


'"■'""•'•^''"•■•■"'.   • -" "^'  I--.'    ,l,,.„    |,„|,  .„   ,,„„.  I,,,,,,.,, 

"'  7V  '""/ ^'  "l'"^"'''  'I'"  '•■-..v„ln,li„„  ,.f  „n.  „„  (1„.  ,„„|,.,  ,1,1,. 

-t    .lil..-.    iIm.    -In.ntH.v    r,,l,„.i„^:'    .n,,,!,,  „,„.     ,|„,h„.    :,„.|    ||„.    ,.,„,,.,! 
<'l-r:,..,,.,-,,|    ,,,.  ,,,,M..,-:,I -..II  .,.,,,!,, ,,,,.,.,.   ,1,,,,    ,1,,..   „,.,.,...,... ,„l,n.- 

"'';"'r    'I-  ■•;—,.,  ,1 „i,H..„,-.n,i  ,i,a..„r  ,!,.„.  ,„„„-,.;i 

:,;;,.;;;':•';■"!■  '','"■—'-'- '•-■'- nJ,,,.,;:.;;: 

"      '",      '"'''^    ^'■■•'    '"""■'    '"    'I"  "    '-I-    V    :,l,„„-    ,1,.    ,.,„„a,-ls    „f 

'■'".'    '"'!'"•  '.■^•■'■1"    '"    'I'"   '-• ■   111,     ,(,-Ml,li,,l    ,„,.|..,.    „|,„,,.   „„.  ,||,_ 

r;:,""";'""".    '^    ■■ •"'■''    ^■■'-   !■>     H-    pin-.,.,!   ,.|,..,n„.,,.r   „r    ,|„.    ,..„.|. 

11..-  .|..|,„.,|.;    »,T,.    lur,H,.,|    Inlrr    ll,.,„    llir    ,:.rk-.   ,x,..  ,,||„.,   „„K     ilu'. 

"7 -i'l;!;— a:. i,..,-K .:,.,.. ,i,a„.:.„.i' ';:;■, ;:;,„,': 

'■"    ■"•'■    >"■'    -l'^    ;..MM..„.,l    .i,l,    ,l„     :,IU;,li..„„„„    „„,,    ,„„        ,,,„• 

""•  -i'-;i' ^-'Hi. ,  i,ni  i„.,„,v  II I r  ,,.i,.,.„„.,„.    Tl ,.,.,„.. 

r|M.v   of  or.,   al    iho   .I„m,I,o.   ,l,..,.,,l.o,i    mI-ovo,   ,.I„.,.|v    ,„.,,,.,|    „,,,, 

''"■  •'^■^'■"' •""••  •••"'I  "'"'  iN  ,l,k..|..|..  :,.  «..!1  ..,.  I,.  ,„ln,  n,l„f?.o,l 

■■■iM|H>s,.,,..n    (|..M,   „.n„.    ,,,,■,(,..    ;,r.o„o,.Ml.,    ,Mol.V I « I.  ,„ !,•.    |,i-,Mnli, 

M.t,.    ,^-,..1      >I,oM;,K     s.,-:,-U    ,|„.    ,■:,„-;;, 1, v.-    ,Ml!,„„r,     ..(    (1„.    .,,.„,,,. 

rup'iou      llul     (l„.    ^a..-     a,„l     a.|u .,,|„.,..„.     I,l,..,.ai,.,l     I,;      

«ol,. hl.vM,^'  >.u.,nlo  „uf:,„a  l,a,|  , -I,  ,„  ,|„  ,,||1,  ,|,o  fnnMatio,,  of  ,|,;. 

"!•'•'""'>■•    "    ''"■>    "'■'•'•    >"•'    ■■ ^••Il,,,-    n<| sil.l,.    f,,r    i,        Tl, .,.- 

-I    111.     U|.sa,„l   v,in    .>.l,n,.  ,l,ir,.r   In,,,,   I ,f  ll„..|„,„l,o    ,„,|    i„ 

""'   ''^"•"■*^    "'    " ••■'1-^    '■ ■■" I.    I.nl    ,,„K     i„    ,|„.ir    nlalho    pr  , 

■'. •  .■'^"'■•"  !l">     :il-'    ».n'    l.,,„„.,|    ,l„ri„^.    ,l,is    p,.rio,l    of    ^,,1. 

.•Mn.sn,     ,t   s,vM,s   prol.al.lo   Ihal    il,.v    w,-,..   f,,,, |   I,,.   sol,„io„,    r,„„. 

:i    siniilar    so.inv.    l.ut    in    oo, isill,.,,    s„„i,wlial    iliir.iviit     on.Mhlv 

-"'   :uvom,l   ol    havln;,   Iravoll,.,!  a  f^roalor  .listaiioo.      Kv.,,.   If   il    u.av 
not   oM.lo,  I    Ihal   tl».  ,1.  poMts  „,.n.   fon,„.|  ,|„rini,'  a   p.-rio,!   „i   viil 
.•.miM,,.    Il,0  OOMIUvii,,,,   ,,f   ,|„.  ,i,-,«,.ii,   „ith    i«7„.o„.    i„in,.i.,„    u,M,l.i 
I'f  si,fri.'osle,l  l.y   111,.  assoiiiMaLv  of   iiii,„M-aI^ 

Of   ,l,o   inlnoral.   ..l,ara,.,oriv,i..    of   „,„„„,    ,„.,,,,„„    ,,,;„    ,^         . 

tlu-    follow,,,,,    havo    alroa,l,v    l,,-,.,,    r .,,1.,.,!    h.To     ,.,rn..t.    Joll,.- 

',""/'■•  '■I'"'^"'--  .Mn,pl„l.ol...  pv,-ox,.„,,  ,„,ar,/,  ,.al,.i,,,  „,a,,„olll,. 
'■Iml.'opvnte.  pynto.  Kalon,.  mi„1  hUiuh:  Tl.rso  n,i,„.r  .  lo  ^,o,  ,„.■ 
our  .,,  tl,.^  ^a,,,..  n.laliv..  pr,.po,.,  i„„.  a.  ,„  ivpioal  ,.,„„.,.,  „,o,a„„„.' 
pin.    ,iop„s,N.     „„    ||,„„  ,,,.,.„,,.„,„.,.   i.   .,„.„„„iv,.  „f  ,ransi,|o„al    „,.. 

"■     '  'i'     '"    ':"""1"7  >1.>  r„.t    ,a,- .ra„.i,io„alfon„-..,M.i  .vpi,.al 

.vnta..|  .1,  po-,is  aro  fo„n,].     Of  ,|„.  „,i„„,als  oharaoloH.t  i.  of  hv,lr. 
tlier,,„,l    .,.,„„,,    ,l,oro    a,-,.    ...„r„,ali,„.,    „„,.,.„vilo,    ,.hloH,,,    ....ililo. 
-MO  yb,l.>n,to   ,.,..oaMo„ally    i„    lar^.  nr„o„„t),   ars..„opyrito.   I,is„„„l,' 
n  to  an.l  s,,},,!,,,!,.,  l,,.),],,,^,  „„.,^„|  „„,  ,,„,,^,,f      ,,,,_,,  f,,^,^^,,;,^,,  ,,f  „^^, 

io.l..s   was   no   ,lo„l.t    a    I,,,,-   .•onli,,,,..,!   o|„.,-ali..i,.      So,,,,,   ps  n-hotil.- 
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VVM.    r.,rrn.-.|    ),.  |,„.-   ,  l,,,l,  ,,|,vri(,  .    |,,r    t|„     l,,i(,,     i,    |.,,,„|    ,„    ^,i„I,  ,. 

'"   ""•   l'"-i'i"-.  l.iK    ,,,   ,,,|„,  ,. |„-M.„|.l..   Il,,,,    (|„.    r,,n.,,,.,.„, 

wn     Ills,,  r..,,i,-,„|..M- .,,,,-.       II,,,,.,    ,,  : I  :..,■,„, ,„|    r..r  Inji,  vm-  t|,  ,. 

''"■    f'Triiiliv.     |„r|.„l   .,1    III,     |,„|,       |.,,,«,t    ,,r,i,l     ,|,,,-    ,|„     ,,,,,,.,,.,,1    ..| 
111,'  l;ist,  ,lilv,>. 

■riKT,.    i,    lilll,-      Mvi-.U-r    ,,M,|;,li,,„,    1,|     ,,1,,,,^.     .,.„„.     f,   ^,      f,,,,.,  , ,  r, ,  , 

th,'  ir,,n  ;iii,|  ,'..|,[Nr  ,ul|,|,i,|,  ,  ivrn  ,;„,„■,  Mi,.|,.,m'r.|  uiti,,,,  .,  f,,, 
I'-''  '■'  ''"■  -n-h,,-,  .  Il  ,|,.,.,,  u-,.;,,l„. ,■,,„.  ,,,..|,  |,1,„.,,  ,,11  ,,,,..,.  ,,,  ,, 
hll.;  Ih.h  >u,,,I  :,u„y  l,\  >;l,„-|:,||.,„,  |)„.  .,,.,,,,,1  ,„,,,.,,,,,  I  .,  1,,,,^^^,, 
iron  ),-,., sMii.  Il  ||„.  ,,r,.  i,  .s,,li,|  ,,l|,l,,,|, -,,  ,,r  .,1  m-.m  .|,,,,,..|  r.l',,! 
r<>'<  il'  iIm  nr,  I-  in,x,,|,  Sli,.|,i  ,.,|,|„.r  -i;,,,i-  .,(  .■,,,,,„,■  ,.:,,•!„, ,,.,1, 
an, I    mIm'iiI,     r,i;iy    he    s|,:irir,>.'l,v    |.i,-,iit.    ;,r„l    in    [,r.,r,,.t,.  j    j,!:,,.,.-,    ;,„ 

in.ii    Milph;!!,.   ,',,.itiri-    niiiv    A,    n,|.-ht    |„     mhri-..!.    i,.,    /,.,„■ 

,,f  ri,'li  ,,,[i|„r  .iil|,l,,,|,.^  ,„MMir,  l..|.,u-  H„  ,,m,|,/.  .|  .■,,■(■,■:■.  ■||„. 
Ln,■r;l^T^■  ,-,.|.i„  r  |hiv,i,I:,m,.  ,,|  n,,.  ,,,,,,  ,„  ,|„,  j,|,|„.^  |,^^|^  ^^^  ||^^_ 
iriiMcs  «-;i--  ,-i|,i.r,,-i;iM>  liiL'li,r  lli;,n  in  Hi,-  \..k.  r  Nu'U;  lli,-  .„i„„.  i4 
Inic  nf  tlir  f.',.M  vain,-.  Il  rnii-l  l„.  niii.nil.,  r,  ,|.  I,,,u.v,r.  tliit  tl,.. 
ilifT.Trii,-,'  l„'lwr,'n  111..  vMJiii-,  ..I  ,.!•,■  ^Ii,|,i,.,|  ,n  il,..  ,;,r|v  ,|;,v,  ;,,,  | 
ih.it  .slii|i|i,,|  Ml  pr,—  111,  ,,nly  in  |,;irl  niir-,.  ,  ni,  :,  1,.\\,  rinr  ,,!'  ili,- 
^'r;i,|,'  ,.|'  ,iri'  in  -liplli.  In  |,;iri.  il  i-  t\„  p  uli  ..f  iMinin:-  :i  1.,;,.,  .■ 
^•^M.I(■  in;it<Ti:il  lli.-it  f.,nn,  I'ly  u..iil,|  ri,,i  pjv,  l.iil  \\\,'i.\,,  ,in,|,r  |,r,' 
'■■■lit    <-,,n<litiuii-;,    i,    |,p.hl;,l.|..   .,r,  .       III.. IT    i-    ;i    -.In.nL'ly    in:irk.    I    l,i,. 

ili'iicy  f.ir  111..  ,.r,.  sh,.,.u  i,,  u  l,|,n  ;iii,|  I ni,.  ni..p.  iiii|,.,|.|;,|.i   ;,.';ii,,  t 

,liki.s  (..siL-.-niilv  ,.||,.nLr  Hi,'  ■in,|,.r  -i,!,.)  ||,.,|  ,.:,(  ;,,i,|  ,li,|,l,,,..  tli,. 
I.m|,-s.  In  :i  \',\v  iii^l.ii,,-,  .,  hnill  |,l.in,  ..  Mil,  .  ,|ii,..,i  1,,  ;;,,.  ,,p  .... 
ininiTali/,.,1  r,,r  11  -li,.|.|  .li-lan,,.  (|.,,ii,  i|i,.  |,„|,.;  .-lial,.,,!,.,  |.jt,.  i,  f,,,,,,,! 
in  p,,iiiN  nil, I  vi'iiil,  1  .  ill  ill..  i,yrrli,,lil,-.  S,\,ral  liv  p.,tli,  ■,..  h,:,.,  |„ 
a,|\  an,-,  ,|    I,,  ,  xplaiii    ili,    ,■    lai-l... 

(Ul.l  'I'll,  >  n,av  I,.,  p.japl..,!  a-  ,.\  i,|,  ii,.,.  ,,f  -,,..,,,. larv  ,nri,.|i 
in,  III  fpnii  al".\,..  Tli,.  iniiaTaU  f,.i  a, I  l,v  li\  ,||.,i  li,  imal  .,|,iI|,iih 
may  tiavc  Iikii  narrann,,!  an, I  ,.,,n,..  alrat. -I  |,y  th,  i.pjinar;.  iiii,|,r 
jrrouii,!  uafiTs  ui.rLinu'-  ,|.,u  nwar,!.  In  -,,in,.  win-  tin-  ii,,i||..,|  ,,(' 
(•nrii'Iiin..nf  si'i.|ii~.  t,,  liav,.  ,,l,lain,',|  f,,r  a  liiiiil,,!  ,|,plli,  l.uf  ,.,1  il,.. 
whole  il  scctns  |,i  hav..  1,.  ,11  a  sii|»  r(i,.ial  pli..n,.ni..ii,in.  Th,.  ,.,in- 
(irosscl  ,,tal..  .,f  til..  PM'ks  .j.,...^   11, ,t  favmr   ill,.  ,.ip.  ilaii,,i!   ,,f  wat.T^. 

(;-'n.l.)    'I'll,,    rjikinir    an. I    I'aiilliiiLr    mav    lia\.     .., rp.,|    .inriti-    ili.. 

prnivs.;  ,,f  1.1,1c  f.irniiili.in,  an. I  ii'^i'.n.liiitr  -.ilntinn-,  aft,  r  lli,  ir  f..r- 
iiinli"ii.    wi.p.   ,l,ll(...|i-.|    ,.|ii,l    a.'.niinnlati'd    l,\     th,.    I.arri,  r,    ihi,    pp, 

'l'i''|.,l.     'I'll,,  pt ipitatiftn  of  niiniTJiI  \va~  iii,,p.  at,iin,lani   al.nr  ih,.-,- 

l,arri,i--.  aii'l  .•,,pp,.r  ainl  (.'"Id  f.iiin,!  Tri,,p.  fav,,iiral,l,.  ..,,ni!iti.,,i  -  ..f 
pr..cipita!i,,n  al  llii.  Iii^tii.r  h'V.I^.  W.ll  a  nt  li,  ni  h'a'.  ,|  iii-lan,.,--  i,f 
..riL'-inal    .liiV.  i-i  ii,...s    in    v. .ins    at   .litT,.ri.iit    .h.vaii'.i-    ar.'   .>ii    n'.'iipl/ 

C.'inl.)    Afi..r    ill..    \\r<t   .i..p.i-iti,,n    nf    th,     ..r.  ,    'Aanr    hat,,!    |,v    p 
...'iilly   in,io..|..,l    it:n..(ins   n,.-!<s.   .,r   j.'iv.n    ,.tT   1,\    ih.     -till    -..|i,lif\  inr 
niafrina.   inif,'hl    ,.,.|ilinii.    t,,  as.'.  n.|,  lli,,ML'h    ii,,   l,,iit.'-.i'  ,,f  ih,'  ,,ricinal 
c'niiip,,siii,,n,    aii'l    th,'-,-    \val,  r~    tniL'ht     il.p,.-it     ii,  w    !iiiti,.ral,    in    tin- 
..r.-s,    ,,r    iiiti..lil     parta'!;'..    an, I    .''.n.i'nl  ra  i.     Ih,.     .r..    iiiin..r.iN    alr.-a'l'.' 

•  A     I.    M     K.   i;,!,,  :  ',;   .,f  (Ir,     li,  i„i.,ils     j,    CTn 


'''■"""'•        '^"'l'    "-    '    .'r..     ...       .-,„.     .,,, „„.     tl,-.,     ;,M,|     ..', 

>!<•■   -'■ I  .T   llunl   !i\|„,i||,.,i..  " 

l<    .>    r..,-,s„„.-,M,.    l„    .,„,,.„,.    ,!,;„.    ,„    ..,...,,„li,„-.    ,|„.,v    u..    ,    |.,„, 

:'::;' Z'TV'' '";"'•"'; ^"''"^'■"  --•■•■'' --i 

""  '":'■•:;""  ■■' ;  -  - --^  L.-i...- 1„.,.„  i„r«,.i,  ,-„i,i,...i  „,•  ,i„  i,  „,  ,  ; 

..r.v,j,.,ut,,.n   ,l,„,,„ish..,l.     A..,.,„l„u:  ..„rn.nts ,„,  ,;:.:;:; 

.1.-..  ..-I   ,„    ,|„.   I,   ,.,.   „   „,.  .,,ir.„;,n,.  I,K,.  „|„.,,„i„„   „f   „„.    „„.| 

M.,U,^  to  ,|,.,.,„T  I.  v,.|s  ,  i.r,r.()  f.,,,.  i„  „„.  I..  i;„i  ,„„,  ,v„fn.  S(. 

.•I,.s...|  „r,.  ,1m    ..oM„...r,.s  l.v„„r:,l.|.v  will,  ,.,„,.  fr,,,,,   ll,..  s„rf:,..,.  w,  rk 
mKs      S,  ,.■,-,.  how..v..r.  ,„ ar.  ,„  1„.  i,„.n.„|„...     1„  ,|„.  ,■,,„„    sT, 

s,.,,  1.  i,„i,.  „,,,,  „   .  ,n.  „„,  .,„,„,,.,,„  „^,.  ,,,.,,,,„„,,,„,,  ,„,  ,  •; 

•  '-    -vol.     On  .  H.  s,l,    ,1,,.,.,.  i.  ,  „,,„,,,,„,  ,„„.„,,,  ^ 

..oo.;  .,u  ,1,..  ..,1,.  ,i,„  ,„;„..,„,.  ,,„  ,„„;„,,„„,  ,„,„,„,,|,.,,  ,,;„;;;;' 

.L'jri-      '!  •;'"""'""^  "i"'  ^""»-  i-"prov,>,M('nt  to  .1,,.  I,nv.sl  w„rk- 
(  entr..   .S  Mr   !Ml,)    shn.vs   tl„.    to,,   of   „„    or,,   shoot    ,1.,,,    U,u,r„y,Jt 

vaiuo  to  ti...  1  ....foot  ],.v,.i  ..,,.,1  .i,i..i, ,,,.  „ow  ,,..,.„  fo„::'::  Vo , 

.....0  foo  Vv...  at  ,,n.s,.„t  ll.o  .,o„o,„  of  ,|„.  ,„i,„,  Th.-s.  f-.u-is  „,- 
.hoato  eithrr  that  tln-r..  „..,v  ori^n.al  ,liir.T,.,Mvs  in  tho  vorll.:,!  ,|i.- 

r,l.„t„.n  of  vMlu.s  ,„-,  .s  tl„.,v  an.  hon.o,„allv.  as  show,,  hv 
tho  ,l,lT..r,.„cv   ,„   th,>  ;;ra.l,.s   of   various   sto,^,s   o„    tho   sa,„o   io,|,.s  '- 

:"  """•   ''•   ' '!"".'■•■   '•'"•!'•'"'"•'"    1'^'^   l^.lv.M   I-Im.-o,    it    was   ,.ro,i,„.,..i 

hy  as<-<'„din(r  so!i,tini,s. 


irifT   soil, tin,, ■ 
l!  is  iiovortlii'lrss  triii-  tliat  oiitcroppin^r  yi 


ins  oftrii    ,1 


fa..,.  ..„r„.lM>HT,t,  ,„  so„io  ,.as,.s  to  a  ..onsi-lrrahl,.  .h'sta,,,.,.  h,.lnw  tho 
woath..n-.l  s„rfa..p.  I,  ,s  ..vi,|..,  t.  fro,,,  tho  ,h-v„ssio„  o„  ,ho  -lis- 
tr,h„t,on  of  orr  ,„   sho..t.   i„   tho  v.in.   that   this  ,!o,..   „„,   ,„„a„   that 

hr   on-  of  ,|,.,.|M.r  worki.i^-s  will    „.H...ssaril:    I f   I,,w,.r  t^railr   th-m 

that  „o.,r  thn  .;,rfa,.e.  hut  o„ly  that  tho  ..ra-l-  of  t n.  of  tl,.',   ,nr 

«.r,,lar  ,.arc  of  tho  v.i,,   |,a,  1 „  rai-,,).  ,,„rha,„  v,.,-,    -natoriallv    hv 

s,,rta..,-  ..o,K.,„tra.,on.  A  I- Mo,-  on.  shoo,  at  n  .lo,.,„.r  lov,.].  „n- 
.-ttert,.,)  hv  Mirfa...!  aoti.ui  mi^lit  coutai,,  :,  -till  hi>;h,.r  .'ri.lo  or,. 
(  ons...|o.„llv,  i,r.at  ran..  :,n.|  a  rloso  st,„|y  ,,1   tl ,„liti,r„s  i„  a„v 

'''7",  ,""'■■    ;"•'■" '^^'"■^-    '"■f"'-"    ''^^'«-in^    ,.o,„.;„sio„s    as    to    th,- 

prolial.k'  trraih'  of  ,,rc  to  ho  cxpPfio.l   hclow. 


1' ■r,Ri:   I'liosi'Kcrs. 


Si,a.p  ,„ri..hiii,.„(  hv  .loMV,i,i;i,L'  w,-,t(-rs  <|.,..s  not  s,., 
of  pnat  (HU.s,.,, „-,„.,.  i„  (hrsr  1o,1,n.  r.vvpt  in  "om,.  oasos  s„porn,-iaIlv,' 


,11  to  hav(.  hi.,.„ 


■''■''       ''<"■>•      'li'^       lIlilH     r,lll/:|t|..|i       1,,;.       |„     .     II       ,|,., 

.Ir.fh.  nil   '       ■ 


'iM'l>-l"  'i    I'V    ;i I,. in:-    I, 


r.fli.nniil  -,.l,,ii,,„-.  rli.T..  ,.     ,,  ,,,    ,  .■■■■■    ..-    >._   „.- 

'r'" '""  '■'. ■■■"  ■I'M-- i,.,n.,„-.  n,i,  JU  ,1,  ,1.,  s„;,i! ,:,,: 

l::;,;::.:'''A:::::V:;;::,V;;:;::^::;;:-^r^--^ ;-'■•;" 

^-'1      ,,!,.  I.,.,  ,|ii,,   :||,.  ,,,,,i,||,|,,,,.,,    ,„,,|„.„||,„,, ,,,,.,,.,,„ 
l..-.'c'iitlv.    Siii„Tiiitiii.|.i,t    Sr.u.irl     ..)■    il„.    c,  ' 


■iiir..    Si;ir-\V;,r     K.ml,. 


'"■'     '"     '".      '"•     '■•    •    "I"'!'     li"-'"-     'Im      V,.,„     |,u,.      .,,     il, „|,     .,„., 

>  .:-..n,|   ilr.llm..   .„    ,)„■..   !„»..    I.-vlK   -i,,,..    „|,,,    „,..    ...,':Z,„ 
^•iriHtrliii-,,.  „n,|   tl,,,,  ,,r,.   j,  ,.,nti,„„,i,.   ,,,   ,i„.   ,|tl,   n,.!   1,,^,-,    l.-wl 


't   ihi'  mill,..     A  .-n 
vi:il.-,|  i;.„„|  ,,n.   f..r 


'■"'    ""    'I'i-    I'-ii'l     !■'    til.,    vrin     I-     -:i|,|    I 
\vi.|tll    ..1'    _'M     I',,  I 


Jl.oMdi   ,t   ..in,,,.,,   !,,.  ,,r,.,|i,.„.,|   ,„   ,,1,|„    ,|,,„||   „„   „,„„.,,,   „^„ 

"   '-'>,  •'">- 1  <1""   th,.  ,,r..M"-.~   f..r,|,.,., ,.,:,.„,    i;,„.li„„i   w.  ri: 

n.viT  l,..|..r..  >..  li,v„„r„l,lo  i,-  ti,.y  ;,n.  al   p,v„.,i,,  |,,„l  tin.,  ,,,„.,.|,,,„„ 
compMiii,.,  lire.  jii-iitiiMl  Til  pii.liinir  |,r.-.|„-,-i  i„.r  „,  ,1,.,.,,,.^  ],,^..  . 

Nutu-.th-tan.liMK  th,.  1H..1V.V  ,hi,,:,„.,it,  fn,:,,  ,)i,.  ,„|,„.,  ,,„,  V,,,,  ,.^ 
"■'•''^.'•.   '"■- ''"^     'I'""-    'I'"'-'-      i-    -Mil     .1    ,.„,-i,|..rai,|,.    ..i,i,,:„|,    ,„ 

y";'-  ;■■■  -v;--i  m.„„„.i„.,i.   11...  ,„„.i,.  ,„■' :„rr.  Mo''"r "r,!  iJ'X 

•■      Iv  .l.-iT,l,.,|    ii,„l   ,|„.   pi,„   ,.xp,.n-,,„.„  ,,f  ,|„.  ,„,,„.,,  ,,,!„    ,•.,„.  ^/ 
.-r|,M,-t-,,n...v,.n,    horizon, ally  i,,,.lv..r.i..ailvin.|..r, -,.,.,,,-,,,. 

'.'  .■-^'  1-  •;■•'■  ■■■■'><-•  «-.ii  of, lisi-i ^ I  „„. ,  ,„,i,„  „„,,„^  „  „;,;;;. 

nan  -.rn|,:,|,l,.  ,|,a,  ....r,,,,,  portion^  of -u,-!,  ana- .-onMin  or,-.    |i  -|,„„|,| 

"'      "'"""    "'••''     '-    '■" '"••'■'■■i-       In    o,„.    ,,i-.a,„-,.,    ,«.. 1    ,,.  ni- 

WiT,.  s,.pan>t,.,i  l,y  an  inti-rval  of  v.-in.  ul,„.h  wa-  in,|,..ai.:|  ,„  |„,  u, 
trra.j-  l,y  >...,«hl,our,n^^  -mN  of  ,h..  ,u-o  Mop,.,  an.l  |,v  ,lrill  |,.,1,.,  f,.,,„ 
til.'  conn,.,.,„,j,  ,|nf,  (uhi,.|,  «„.  off  ,1„.  v-,,.  ..  y,.,  a  ,uU,.,p„.„,  ,irift 
on  ,h,.  o.,n  -houvil  ,|,a,  a  wl„,|,.  ^.n-.-l,  l„.,w..,.n  ,h,.  ,wo  ',op,.,  u-  ! 
I>ay  ..r,..  ,.x,.,.p,  m  ,-o„p|,.  of  f,.,.,  ar  ,|„.  ,.,„U  ,,f  ,1,,.  .,,,,„.,  .,,„(  ,,'„. 
l;w>,ts  pnT,v,|  l,y  ,|„.  ,|ri||  [„,!,.,.  .v  lar..  ,,,,p,.  „a~  op,.n..,i  up  a. 
til,'    r.-si,lt   of   thi-^   ,li>rov,Tv.  '  '     ■' 

Som-wliat  -i.nilar  ,li-,-ov,.ri,-  liav  I,,.,.,  an.i  ar,.  v,,  f,v.,,„,,,lv 
■niMl.:  ;rro„n,l  rhou^rlit  to  |,..  val,„.l,.,,  ha.  prov,,)  valual,',-.  ai.l  thu 
will  no  cloiih,  ,o„,„„„.  ,,,r  .,„,„.  ,i„„..  .\!,„..rali/ation  ha-  i„.,.,i  .o 
li"in-.v  in,,|  ,o  ,.on,pli,.at..,|  ,|,a,  all  ,!„■  ;:roan,i  ...ar  rh,-  h„.l,lv  pr.- 
<lm.t,v..  sh,,oN  ,.  wo-rh  hol.l  ,h„u;,h  j,„ii,.i,  ,„  pro-,....,,,,,,  0:„'i,i.. 
fh,.  pr.„|..,.,n,r  ^'ro„n,h   ,h,.r,.   ar,.   ,,.,in,,   ,ha,    ar,.  w.,r,h   ,.xpl,,ra,i.,„. 


I"''    .ii-l;iri...    llii     l/<     i;..i  (  M.ir    ^,,,,    ,,,.\    ,.|    ,1,,     i',,,!,-,     Si.ir 

("I'll    -I Ill    .■<Tl.iiiil\     1.  .,u.'    alli  ii!i..;i.       (»n     ,,|'    >; |    ^-riiiir    u  .h 

'lii|.|M.|  liMiii  il,..  lr,,r,  \|.i-k  »,  1,1,  I'll,,  „ill  rrmrki'.l  vriii  ,.f  llii-  Si, 
IIhi..(  lill  \|.,iii,.  (  Ini-t..  I,.,,  |,i...|,„..,|  ..vrnil  iMiii.lrr.l  l,.im  ,,f  ,,r. 
'•'■ii    iH.  I■il^■.      .il .*.'ti.    .111,1    ;,    ,  ,,h-i.|.iMl.l.'    lohiiiii''     "t'    I""    t-tii.|.' 

■  T.    lli;il   lia-  iiii  .A.-,  .^  ,,|'  ir,,ti  M\rf  -ili.M.     iic'li  ii-^  i-  .|r>ir..l  l.y  s,,rii. 

■  •I    till'  --iMih.r-^;     hi. ill   .|iLiiililii -<  i.r  i; I  tTMili'  on-  Inn I'r 

■lliir  |iro|„  til,  ..  ]■,,  i|„'  II. . Ill,  ,,j  III,'  ,'.iiii|,  :iihl  in  tli,'  -..iilli  l..|l, 
l.ili,^  ••(  1..H    (.T.i.l.'  li.iM'  '•,ii  I  \|„.„,|.      ■riiii-,.  II,-..   lart','   iimiilHrs  .'f 

.1.11111^  iIkiI   Ikim'  il  ■  ■.ii-i<l>T;il.lf  niiiMiiiit  ,i|"  «,.i-k  ,1 llii'iii.    Miinv 

li.i\c.   P1-..V..I   iM   li.'  ..I    lull.'   u..rlli.      Ill  ..Ih.r  .'n^,'-   th.'   n-siilt    ..f   ili.' 

"'■rk.  wliili'  11.. I    al.^.'l'ihls    .-..ii.'l.isiM'.  'm-.  Iii'.ii  .j, iinijfiinr.      Smui.. 

iii.ix  li.ivi'  liii.l  I'l-i'  lliMi.  whil.'  I. .11  l..\\  (.-null'  I.I  1.,'  wi.rk.  .1  >..iii.'  lim.' 
:h  ...  u..iil,l  I.I'  |.:i\;il.|i-  lii.hi\.  Il  inii^i.  linwi'Vir,  !.,■  ri'iimrk.  ■!  ili.ii 
ill.  \v..rk  .|..n('  ill  ;i  •.iir|in>iiij.'l\  kiPKi'  iiiiiiili.i'  ..l'  ..nsi-.  Im-i  |.,'iii  .,f 
^'i.'li  :i  iiiiliir..  il--  I..  Iiii-iii^li  I'll,-  i-\  iiji'ii.-.'  r.'j.'iinliiiL'  lli.'  viilii,-  ..I' 
til.'  M'iiis,  III  iii..r.'  lliiiii  .'111-  iiwliiii.-i-  it  si'.-Mis  1.1  liiivi-  l.i'.'ii  il  iiiiill.r 
.-I  niiii-iinil  ^;.....i  r,.rtiiii,'  it"  tin-  \.  in  Hii-<  i<.u.'li..|  ..n.-,-  m-  t«i.-.  in  lli.- 
\\li..|,'  <'Nl.'iil    ..t'   ill.'   u..!-kiii^;~.       Il    i-   i-.i.lfiit    lliiit    th,     iiiiliin'   ..|'    lli,- 

"I.     I....I1.-.   iin.l    till-  .'tT.'.'K   .it'  ,lik."i   iiiiil    fiiii!t-i   vv.ri'   II.. I    iin.l.  r-it I 

uli.ii   til.'  I'iirli.  |-  «..rk    in   tli.-  .-1111111  Wii^  ..iirrii.!   ..iii. 

I  i.iiii   til,-    ii'iiiiii-k~    iiiii.l n.-.'i-niii(.'   till-   ..i-.-iirf.  lu-i-  ..f   piiv    -1 1^ 

III  tin-  )>r...iu.-ln,'  >;r..uiiil.  it  li.||,.w-;  tlml  ii  vi-m  ,.r  cliiiiii  sli..ul.l  ii.it 
l-<  i-..ii.li.|iiii.  .1  >iiii|il>  l.,.-iiii^.'  il  liiiiiti'i!  iiiii..uiit  ..f  iircis|n'i-t  u..rk 
liiif  tiiili.l  t.i  i-i'vi-iil  |iii\  ..i-.-.  0.-i-ii-i.iiiiill\,  n  prii(liii-tiv<.  vi-in.  ..r  tli. 
pr,.<iiu-liM-  piirt  ..I  il  M'iii,  liii-  ill!  iiisiniilli.'iiiil  ..iilcmp,  or  11, mi'  iil 
iill.  Wiicr.'.  li.iw.A.r.  ill.-  >;i..iin.|  i^  j.-M'i.-^-^ivi-ly  i|iki-il  anil  lir..ki'n  l.y 
iiiinicri.iis  1  rii.-lun-s  iiii.l  liiiiliK  int..  sniiill  l.l..i'k-^.  it  wi.iil.j  ^.-i-ni  t.i 
li-ivi-  litlli'  .liiiin-i-  .'1  .-..Mliiiiiinj.'  ..ii.  -.limits  thiit  I'iiii  111.  pi-.ilitiililv 
.  \ii-ii,-i.  .1.  Wliii-i-  i^i'.il.iyi.-iil  .•..iiilili..iw  ill'.-  .Ii-~iiiiiliir  t..  tli..-.-  in 
ill,-  pr.i.iii.-i  u.'  .ii.'ii.  iin.l  wliiT.-  III.  piiy  m-.-  is  .'Np..si..|  i.n  tli.-  snrfu,-. 
I.r  i-l.si'«li.i-i'  in  till-  \i.-iiiity.  llic  p.issil.ilit ii-s  .if  111..  prfsin,.,.  ..f  ,Tr.' 
i.ri-  ni.ii;;i-i'.  ( '..ii^i.l.-riil.l,.  --I i-.-i.-ln-v;  ,i|  t||,.  siirfiii-i.  :iri.  ilrilt-i...v.-r.-.I 
■  iiiil  "I'  ill.  ^1'.  Il  ill,  iiii-ii  1.1'  ,'.iii-i.|.i-iilil,-.  Jiitli-  I'l-rtiiiii  kiii.wli'.JL'i.  is 
'.'  I"  liiiil.  I'.f  i-liiin^i  >  in  ill.-  ri-rniiiiii.iis  in  this  .•unip  iiri.  t...i  niiiin-r- 
I'Us   ,111,1    in-i  Kiiliir    I"    iiiiiki-    iiii.'i-p.iliiiiiiiis    tlmniiirlily    riliiiM,-. 

.luikliiL'  til. Ill  till'  siirriMin.liiiK  m.-ks.  iiii,|  fr.ini  wtml  fi'w  i'xp..sui-i'S 
iir--  t..  I'l  -.I'll,  till-  Kri.uii.l  l.i-'\vi-..ii  till'  .\iini.',  I.,'  K.il  iin,]  Cnirr. 
Star,  iiiul  il  lill,  ii  litili-  wi-si  ,,(  -..mili  rr.iin  tin"  Spitzt-c  sli.iuM  in 
i-irliiin  p.irli.iiis  iil  li-ii-t.  ri-siiiihl,'  .■I,is,-lv.  in  ||s  ^-.-ulii^ry.  tin-  nn- 
prinlui-ini.'  ».'r,.i;iiil,  iin.l  nii^lil   v,-r,\   will  .-.intiiin  iinportiint  ..r,-  |.,.ili,'s. 

Till'  < t.ii-t    .'t'   till'   iilkiili-.-yi'iiili'    I  l'ii!'ixl,-ilr)    ,it    tlic   Spit/.-,    iin.j 

rA  the  .lunil.n,  i>  ,.i-i-li,iiri!i^-,  iiiuI  mi^'lit  1,,-  at  ntlii-r  points  iis  well. 
Til.    Si.iitli  1.1  li,  iili.tiir  lill-  sniillii-ni  i-,iy,'  lit'  till'  iiiiinznniti-  iin-ii.    hiis 

>i   tniii.l.         f'  vi'iii-.    I'r.iin   s.ii t'  whii-li   iriK.ii   vaiiii'-!  liiiv,-  l.,-,'ii    n-- 

j.-rt,.!.  Till'  ..Illy  -liipnii'iils  nf  iiiipurtiuu'i'  \vi  ri'  fr..in  tin-  ('r,,un 
roiiii.  liiiir  til.  s,.nt!i,-ii-trni  (-(lf.'(-  .i|"  thi.  in.inzniiitt'  .Trr-a.  Tliis  cjaitn 
is  nii-'rinl   t..   liiiv,    liiiil   il   t.-,.,.il   >ii,i,,t   ,.,i"  ,.ri-.   iiiiiil   n    liiiilt    wiis  .n- 


cullMlil'i  i|,  !■•  |.i\v  uliM-h  Ill.'lllll(.'  Il.i-  Ik'Ii  !'  i|,-I.  I'  1:1-  -li''UII.  Il  H- 
>\>r.    Ihll     .ll     |.  .1,1     Ml     ..lir     |...;m     III     fill-     (.1   It.    -lil|.|.Mil-    ■    r.      ..,■.■    ir^  Ml 

(■111  .1  \ii\  -111. ill  lriiili'>ii  ..I  till  ■.!•  -M  l.ir  |.i...|;i,  .  ,|  !,;,  ...ni.  r  ni 
nil  jr<:i  i"\'iiii;'  iMriil\  |i"l  ,i«  I'l  -  "ii  tin  ii.  riliW'  '  •  in.  r  :  'l.f 
iiinii/'Miiiti    MiiM,  ulmli   u.i      till    lir   I   tT'iiii'l     liil.'il      1,   '111     !;■  •!    I,     ■'!- 

I.iih,      U  111  II    il    I      II  III.  lull,  n  .1   lli.il    in:iiiv   ..I    ili.    t .1      i.     .||,,..t       !    | 

111. I  .Hill  rii|i  ,iii.|  fhil  iniii.  i;iIi/mI  h  II  i  Iiim\\  h  .  r  i  \  i  i--  i  mi."  ■•  i 
ill  ill.  iMiii|i,  Il  I  >iiiri-,i-..ii,ilili'  I..  -ii|i|i..-,i'  ili.ii  |.,r.  -il'.  t-  ,,!.  .•  'I 
lllir.l  |.i  IIh  I.  U  ..nil.  I  |. ..Mil. Ill  .  Willi.  .|.  11  |..|.l:..  hi  \:..n.  !.,is 
vli.iuii  tli.il  '.ri'  III  \MiiKiil.|.  .|iiiiiii  il  il-.  1-  iiiH-li  In.  r.  piri.n.j  '(..m 
w.'i-  I  \|M-.'I..|  liiiriii^'  llm  I  ^I'llint,'  .lii>^  •■!  lii.'  li.".ni.  if  li.i-  !-  :,.i 
in.  1111-    i'\|i|.m|ii|    ,iII    |M..-iliilil\    ..I     Inrlliir    iji-..  .i .  ri.    . 

111.  -Iriiliiiiij  r.iil..  Ill  pliii-.  iii'i-  iiii|.r.  iMiiiii  .1  iiiUi  nr-.  n.  |.-,  n'.- 
:ini|  ..iIh  r  -iiliiliiiii  -.  Tin-  r...'l.  miillir  i-  i-'i.ill-.  Mr-  -:!;..  ;-. 
Sn.-li    mill,  liiil,   jf    il    . -..Ill, mil  .1    \.i|,ii    ,    .-..M    1.1     11  r.    ■■Ii..i|il.     n,   n.  •! 

■..■  .pnirii.  .1.   ,111.1   iiiiflil    I'.    .1111'  inil.li     I Il'  ii|.   |.i    .1    -    ..!    'r.  ..■      ■      '. 

.■^.iiiil'li-  'Mil  i.ik.  II  tri.ni  ill.'  nrl.i.'.  ..I  mli  mi  iiii|.r.  f  ii.i'.  ■!  i.  .1, 
r.iiiiiiiii.'    iii.rlli    rr..iii    llir    'iiiint    unrKiii).''^.    tlimnt'li    'ln'    ui-t.    .i..|      f 

(111      NiiMJIi.         11 N|.,.-iiii  .     M.ri-     111. I     .  Il      111!..    1. 1. ..I,-,   ..n.i     .  i..|i 

■iiin|.li  -,  -1 -li'liilltirilll.\  liiiii  II  lliiiii  llii  iil.i...  'A.I'.  |''il\ .  ri/' 'I  ..:,'! 
rcilm-'il  I'l  i-i.iivi  liliiil  liiilk  l"r  ;i--in.  Whili  -ii''li  -.iiiijil.  -  .irf  .'.  ' 
l,liMi|iili|\  I'l  iiP'wiiliiliv"'  lliry  iiiiiilil  iitl.'Ml  I'liii  lii'lii'iiii"!!  '  •'  •!..• 
fiiliH'IiN  .it'  llii-  r.M-li.  or  l«.nl\  ihr.'.'  |..l-  ijili.n.  Tu.K.  ^m',.  ''i.' 
f.ill.i"  ill^'  r.'^iill'-  pir  lull  ill  ii"l.l:  !«..  \wni  >I.l'o.  l'"ur  \v.  ni  .i'l.'.'i, 
.iiii'  $l."<lt.  I«.i  .tL',  tun  ;.'.lii,  .'iM-  *:;.r."i,  nn.l  .  n.  >'t.  I'ii.  t',i\.  r. 
.■-lilts  imd.r  .tl  iiii.l  -r  '.■li|..|  ..iiK  tr.i.-.  -  ..f  ;.■•  I'l.  A  l.irt"  -.m..I'I" 
iiviTii^iiK.'  •'fL'.on   wii-   liiM  II.   ami    i-    ;iii.|.  r^"'in:.'    .-. -n.-.  'il  ri-i  i..ii    !.-•-    n'.' 

Triif.     .1.     <'.     (luillilM     .'it      llli'     .-i.-l I     .    !'      MlllillL'.      Klll).'-!"!1.         I'      V'      .11 

ii|i|M-iir   t'r..iii    tin     !'.r.')."'iii(.'    lliiil    tin'    iii'.r.     lii.uilv    iiniir.'jjn.i'.  .1    .■:i.:~. 

Ill'    tlii'-i'    -tnililinl    r.ii-k-    HP     ili-irvint'    "I    ii'    niril  il    n-i-    .,-    'n 

Viiliii-    all. I      iiiiii'iial'li'li.'--     t iii'iiilraii r    .','.  .iiii.iiiv'.       It     '!>' 

v:ilui'>  arc  ili^tnlinliil  l^lr..u^rll.•llt  a  .'.'n^i'l"  ral'l.-  ma--  if  '■n'l:  r  .k, 
fo  lis  f.i  ••nsiirc  a  lar^'i'  1.1111111^'.'.  ami  rniii'i'iil  ra'i.'ii.  '  r  ''vain.i.t.^'  i-i 
Mjci-csMfu!,  Iwii  ijiillars  iithI  a  lialf  ur  tlirii  ii"ll.ir-,  "r  p.  riia|.-  ..!.  .  -.•  'i 
l.iWfT  t'raili'   r.i.'l';.   iiiiKlit    !"•   prutilal'li'. 

It    i-   1.1   III'  i-Mililiasizi'il    llial    till'   pri-i  111    iiiMi'.n,   an     jnn.  h    !..'  ri' 

ftiVdural  Ir  tiir  rliiap  milling:  ami  -mi'iliiii:  llii'n  l"rmirl'..  a-  .:  ^-..ii.i'.- 
iMT  till-  -i.-iimi   ..f  ilii~   r.'|i'irl    nii  ('..-I-  iil'   il|'.rati.n    Mill    -ii     ■  . 

Wliili'  il  i-  .-..ii..  i\al.|i  that  I'.'-i-  III.,  I',  -nil  iiinli'-  r..i  ...1. 
it  is  uiH'crtain,  ami  il  mij-'lit  ia>il.v  1m|i|ii  11  iliai  luiiir.  .'..n.!.:  i  'in 
Wiiulil  lir  ji'-s  la\'iiiralili  t'lr  niii-nitii'^.'  tli.in  lli.  pr. -1  nt  ;  -"  tha'  •!i" 
I'l-i-M-lit  si'.'iii^  I.,  atf.inl  till',  iiii'sl  la,<"iralil.  .■p|."ri  miiv  l"r  a:.\  [  r.- 
jfi'tfii  prnspr'-tiiii;.  iJi'M  liipnnlii  .ml  Jiiiiiiiiu.  Ihai  ilu-  1-  '}■■'  '  .1-", 
ic  shown  liy  lln-  lia^iii*.'  nt'  nM  laim-  ii\  pra.'ti.'.il  min.  r-,  wl.i '•;  u.h 
:'    iiiarkiil    ti-aiiiii     111   tin    [.a-i    yi-.ir-   .'p.'rali..ii-. 

Thcri'  ari'  a  larur  iniiii'.i  r  nt'  pii'-pi.i-  nmi  i.ili  .  iijiiipi'i  :  '.lith 
siTvirfaiili-  i-.inipri'^-.if-  ami  lini-tiiiir  jji  ar.  uliii-li  ma.'iiini  rv  ■■  .1.1 
I  r"l'aiil\   111'  si.'iinil  at  a   r.-a-"iial.l'    |'ri''i'  •''  r  -  i.ti  .l.'V.  i"pn..  ■  •   u    rk. 
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p. int.    ,,.     |.,,l,„p„    rv.    ,„:„.hu„-    „„.l    |,„li,  -    .1 ,.    „,,„,  '^ 

rl.vn.  |,.,.„n,.,„v..<  f„r  h:,n.lli„.^  tl „.,n,i,.  ,,..     |„    ■||/,|,,,r'  ,;,: 


u 


I      II  l.:;|l.|llll i'..,l,,|       Ullll       111.  III.    It.    1  111    I       Ml         lill';      I,       ti,.- 

!'•  h'li,  1 1. 1'    !■•   ilii    ii  iiiK  r\ . 

■|  III     r.  liiH  r-.    I-    ill.     Ill    I    .  I.  .If. hill-    I.   „\    riliii.  r-.     in    i||.     w.tl;        !• 
riiiiiiiii.     .1    !■  M'l    iiiiliiiif    rTi.iii    «iili   iv.i.   lliir's   '  'h    iml'ii.t'    |i  ■' 
I  .r  llif  li.i-.    |.iilli"ri.  ulih  li    I    •  :i   lint.   .iiim.|.  4,  ,i?i.|     .n.     t  .r   lli.'   r.  tn,. 

I..1.I        lli.ri     I      ;i    I. ml.    1 ^mi!i    !-'•   i.iiil.'.    in    .Oiirli    ili.     I.  .  .     I. 

mI     III,'    iihM.I,     i.    ,ii,..U..|    in     III    .l..ir.lii.-    mI     livlr  .  iI  ,  .-ill.  I.     ... 
;n,.|   I.  ii.l   llii.   ill.  .il.  .    M..I  .1.  |...   i'..l    ..n     til.      r..tl,..|.      ;i     M,;ii.     Mri      .' 
1,..  I  ..|   |,iii-.    I.  ;i.|       I  III     r....iii   li  .      I   .    ,|.,M  i'..    -.1    ".I   I  .ti       .!i.'in..l  I 

|.r    iliiv.       'I'tii        lini.  -   lill    t'r ili.    aii..,|..  v>   t.i   llli;   -ilv.T   lni:        n;;. 

uluTt  ill.  \  .11'.  nil  li.  .1  III  I  ri\.  il.i  r  1'  .r\  '  irni.'.  !■•  .|.r.  I'.i  :i'ii 
th.  n  |iiiri<.|  vv  iili  ■iil|iliiiii.-  :i.  i.|  :in.|  il,.  lU.  r  1  pr-  .ij.'ImI.  .1  .'  1  .1 
into  IpiifM,  :;'!''.!  till.  .  'III,.  I... .1.1  1.1 1  mil,,  pnr'ihtr  I.,  ttl.  .  I  .  ni.  |i.  mt' 
I'iirM    ::•!'.■.   tin.  Tli.      ..ImI)..!!   ..t    .    .|.|..  r      il|.liii.     r.  -iilti'.i.'    I  r  ll.- 

|ir»  ri|iiliili..n  ..r  lln'  iU.  r  1....  '  |i.  ill.'  .-..i.i..  r  ->,l|.|i  ii.  In.il.lii  ;•  vli.T" 
it  ['*  (T,v-.tiillizi.|. 

'III'.  |ii-..i-i^,  ..I  i-..|.|i.  r  irnllini..  11-  .■.  .r,.|i.i.  .|  in  N  .fi|i|...rt  iiii'l 
Triiil  ilitTi  f.  Iinl  ^lii.|ill\.  In  llii-  Tr.iil  -mlIi.  1  lli.  |ir.  .  m  |.r,i.-i  !.■.■ 
'\~i  I.I  ini\   ill.,  •rii.li'  .•!.    Willi  linn    i..n..  :ii!.|  ••■ki    :ii;.|   '  .   -in. I'   '..  ii   !•.-'.■ 

^Tjiii'-   liijilii';    lliM    I      iMiiiinl.ili  .1.   I'". I    I..!    in    l|..     I liit,i..,i!    I  iruM'.  * 

I'll.!  I.rii|ii..|l.  .|  v.illi  .".  \«r  .1  III  ..'  Iini.  :i-  .1  l.iti.|.|-.  lli.  I.ri.|',.  ".  ■! 
tiiMtli'.  |..L.|.|||.  r  Ullll  .1  rliiiii  ..r.  -.  i-  n  -ni.-|i..|  I..  ;i  liitrli  itlI.  iiiih.'. 
\i|iii-li    i-    -lii|.|i.  .1    li.   ill.     M  hni  r|.  -,       {..r    ili.     iinli.il      in.!'    ili.     .Iiiirt". 

i-;   .■il.oiit    I, .'.IMP   1 11. 1,    l;..--liini|    i.r.-,    .".'Hi    (...mimU    Inn.  -t.  m-    :in.|    .!":'< 

|.  ;ii,.|-  ...I,.  'III.  mill.  Iiill  i-  lr..iii  III  I..  II  p.r  .-.•i'.  :iii.|  l!i.. 
imilli-   .•..nhiiii-   nl...nl  : 


:i' ,     -  ,    '."■ :    I''.'  <  I      'h..    -l.iK    run  .     I: 
1  .  ■<,  n:  .     \l     II     11  I.-.  ■. I  11  J  11,'     \'i 


I, I   .,,  .1  .11-:    .-'I 


F..r   ill".   Iiiyli   i;r;i.li    -in.ll    tl Ii:iri.'i'   i-    I.i>«"i   i ii'i-  r..i-t..|   iin.j 

lirii|u.ll<.il    iinitli'.     lull    |«.iiii.l-    ..I    .Tii.j.      1;.. --hill. I      .r..  ".mi    [...■.trl- 
li<':ip-r.i;isli.il   K.i~-liiiiil  ..ri',  iUnl  -'iiHl  |i..nii.|-i  -iIi....,im  ..r...      'lli.    ni.iit. 

fall    lit'   iilHiiit    -^    [XT   ri'iit    (.'ivi'..;   11    iinittr   ..f   .'il...  il     U    j..  r  .■.  m    ..[,[,.  r 
iitnl   I'i  I..  -II  ../.  yl'l.     'I'lii'  ^lair  riin-<: 


;•     (•■•■II, 


II     17.    C.i  11      II  ..J    Aij  .    ..    !     \^     ,ih  I   0    I    r 


llli-  |.ni.lii^i'  W.I-.  :i.i..|ii..|  .illfP  f.\|i<riin.  Ill  -  ul..nj,'  itn  liii.  -  1  1- 
I..W111  111  M..1111I  l.vfll.  rfiiii'^--.^i'  r.i[ip.r  <  ....  mill  ..ill.  r  (i'MiiI-.  .t' 
(;,  ll.i'iiliMl  iii^  lir-l  ■"  .1  li'L'li  LT.iil.^  iniitt',  -.i\  -.''i  I"  r  .•tiit.  jii.i  'h.  11 
r.^-~iiii-liiii«  uiih  -iiii'<^..ii^  ..n^.  |..w  in  -ul|)li'ir  :in.|.  it  |,..--ili|...  liiL'li 
in  c.iiiMT,  li.v  tlii-  iiii'iiii-  avi.jilinn  tln'  il.ilit'ir  ..I  i..--  in  irnin  il.i' i  .:., 
iiml  till'  c.i-l-  ..I'  r..ii-liiiii  uli'l  l>rii|niiiini.'. 

Willi  till.   Kiwslaiiil  nn-i.  wliii-li  an-  -..   I.w   in  r..[)i>.  r.   hitrli   in  ir..!! 

(■.vliii-li  |iri>vi-iit-  riiniiiiiK  t...i  -ili -  a   -l.ml.  !•)«•  m   -  ilplmr  .  whi.-'i 

i-    in    til..    I'.. rill    .if    iivrrli.ilili- 1.    ami    liiL'li    in    «iii.'.i    aipl    aliiiiiina.    i' 
«a-    f.miid  iiiipiai-lii'al)l<-  I.,  run   tin-  i.iw  uT.i.i.-  in.iti.    i.,  ,1  Inuli  win. 
mit    r. >a-itiiii.'.  i.r  t  •   pr...lm^>'  a    lii;.'li   lt.i'I.^   inatic   on    lii.^   rir-i    .'onr   n- 
Ir.itjrtn. 


IJ 


'■  '•••.  r.u   ,M,r.„|.    ,,„-„r,.,,   i       1      ":'    '"   •""'  '"'""    ''■••-I-'"'   'I'.-- 

■■■-'-•<  M,:, ^  ,'"''■;''■' 'r'"* ,'"'"  i--""i„. 

■'"•'  '•"—  I-.—  'i:^., I   ;;::.;'',:■;'''':'■■••''"••"'''' 

I'-'I'H-     II,,,,:,  .|,.,i,     -,„.,,-,       I-  I'l--.  h,     .■..i,.|,rio|,..    ,|,,     „  ,. 

■      '"I    -!•■!,    ,,,.,...    .•,,,,,.,.,,,,.,,,1.,      I         , 


|. •,.,„,.,, I. 

I       -I       ll,      ll„-    .,!„ 


'■■'■"""""•-" -"  —  I-     .>,.,,,„„„.      ,„,.„„„, 


■-WI  u„|,  ,|„ ,  ',,       ;   ,  ","■  ,' '"■-"■■"  r.:,l,    ul,i,.|,    ..    ,,„,|^,., 

••      -II"  li<r,  ,,i„, ,,,,.,,   ,„   .,  ,  ,,       ,  ,  ,  ■\y'i'l''  1"  -  I,  I  I., 

I;    I.  .Hi  ,.,  ,|„.,|, ,,,.      ",    ["""•■■'  •■'■"■''  "'•'"■■'•  "-'I'l   iin.l-.l.t-..|. 

'll'     l-r, ,..    m..,.,i„;, ,,":,!?   ;'V'-     '!  I'''~l "  'I'-.iiv  l..r 

'■'"  •■'"i'i-t''.l  ;u„l  ,„il|,  |,,,v,.  I,,.,, 


'■'^'l'-      'I'"  I'r (•,.,.,:,.„„. 


"■^"""  'Ai-mM.,,,,.,1  „„,,  ,„  ,1,.-,  „,ii; ;,.;:,; 

'■'■    "ll     I'l--,-,-,     |,|, ,j: 


i ,,. ,, 

''ll';    f'     i;..,    \,,,   :;    ,„,„,    „,,,„.|,    ,^^_    I 


'"11  iif'ii„i ,.  [t 


'I"r,,i,.|    |,v    .1    ,1 


1-   a   ..11   t,.i,    mill    ,  |_ 


i,;,,,,]!,.    ,I„.    ,•       I,        , '    nil,,;,,,     „l|||<     : 

;;:""  ■:''■■,""■'  'I-  ■•v.'i:;-,::;,'-,,;".,;;:, 


~'i'i^'      .li''.       Tl„,v  .,,.,    ... 


■y> r,.i. r..,i I,.,  i,     ,  iV  ;;'■;■' -"''^'-v  ^'i^"'-iiii-iii^ t,„.. 

l'V^|<;a-,-n,-h,,.,W    .,,Z:;:^  '■■■'■-''' ^^'^  ■■' 

' ^' •■'■■' -":<^^:iL;;r,,-,rr'r;,,!;-^^^ 

-ll.         I-V..1M     ll,.-..     ,„i|l. 

M.|.|-t|..u-   ::,„,   t,,   ,||r,,,, 

l.iniT  i~  ,,.„.„|  ,,,  ,.„  ,,„■     ■^■'-   '   ''"■■•-  '-ill'-    i.l  "ll.'  .\...  •■  ,|„. 

T'l'-iiiiif i.-.ii:;.i.n,i':,:;::r,>:,':';,rr  "'■■'''••■'' '^^^ 

"■'•!<-  ,n„l  .,,„„.  ,.|„,,i,„.,|  fV  ,  ,  ,  ■"I'l'iii"  T,.  .,,  ,|„.  l„,„|. 
^•--.Hi.'  i.f  „„„..n,,l  ,1,..  ,.„„',  ■'  '"V""-  ■"  '''^"  "•'"'  'I'l- 
■"■    'iiir,.;,!.,,;,,,.      K,,„„    ^,,,   ,'/         '•.;""'   'I"    '■■■ I-  -"  l-r  r,  nf 

'-"  rr,..,,,i  ii,.;i„,  „:;;.;;;";;:''";  ,"":^'-  '■■  >^-r""nii...r.  n.,,,,  ,i„ 

;"i'iinu  !■::  ,./,  ^..m.  ,.,,  l,;.''^,;,:,". 


''".';'"■'"-    "-•!   '""^  ■■f  ,,.n.-,.„,rar.. 


rr..,ns..p,,.,,,,,,  1,,,.;,,,^,  ;;,,,  -;-^-''   ;;-^  -^^        ,.,,,,,„ 

i-;"^'  :>i  ti„.  /■:„,,,„..,;„„   ,„,/  m  '/ '^'"•-  '■•  n  imM.-iw 


3.1 

lOjitH  |,,„.  ,,f  |„w  «^r.,i,.  .,r,.  (117  «ruM,  -m  ,i|v..r.  •:,».'.  ,..,,,,^.r, 
•HvinK  JiiJ  I.H1-.  ot  .■.m.vr.tral-H  av-raKiiitf  i-3K'  oz.  K"M.  2  4^  -j 
•ilv«r  nn.l  2<Ji;i  |«.r  .•,.„t  ,-.,|,,„.r.  On  „,»(.  ri«I  niiinii,^  ♦.',  .ht  t..ti 
tlk.'ii  „ul  ,„  fhn  ..nliiiHrv  pror..^.  ..t'  inin.nif.  an.l  .■oi,....|,i..i,t|v  witl, 
no  muntiK  ..„.t.  to  U,  rhur^.M  uirmn.t  it,  ,.  «,.„.i  pr„nt  i.  .„i.|  f.  I,- 

IIIS'Io. 

Ill  ooiin<.xi..n   with   thi-.    i.iill   i,   ■.,    -u,  „,„t    Fln,.,r 1    ,,L,„f    |-,^» 

f->n>.  huilt  t)  humll.'  th.'  f.iilii.K,  tr..,„  tli,.  \Viltl^   fal.l-.  (ii  hri^f  ,|.i- 

r^.pt,.,n   nf  ai,    Fsla.or-  plant    will   1,..  u-iv,.,.    it ;„i..xi..n   with   th.< 

Mhitf  H..ar  .Mill).  Al'l.T  a  sh.irt  trial  tl„.  I-:i,„,,r.-  plant  was  Mos,.) 
<l..w:i,   for.  whil.'  .Ifiiioii-traiiiiu   tUr  .>tti.i..|„.v   .,f  th..   ...1   pr,,.....^    in 

■■ '^•'■'■i'ltf    iiMtallic    niin..raU.    th.'    tailini;^    (>..,„    i|,.-    Wiltlv    tal.l.-* 

wore  so  low-t^ra.l.'  that  what  ,„.,M  I xtra-t-l  fr,.„i  th-ni  w.miM  nor 

pa>  foroiMTatinK  th."  oil  plant,  H„rin«  lU  run  4.:.7"'  loin  of  uuhnitt 
ver.'  vatcj,  .vi.'Minir  1;;7  tons  of  eoncntratos  cotitaininir  111  ..i. 
p-''''l,  ^-^  o/.  ,HiKrr  and  .;  •4l'  [wc  .-.Mit  .'opixT.  Th-  Hnal  lailinif-  r.iii 
ahoiit  -OTO  ,,z.  n„h\.  -l.!,-.  ,./..  sijvrr,  ntnl  ■2iK',  jht  cont  copiH-r.  It 
h,is  ho  II  i)oint.'.i  nut  l.y  th-  Cana.lian  Or-  Coiif-iitration,  ].i.\  , 
owiKTM  of  th-  oil  pro— S-,  that  in  ail.jiti.m  to  th.'  I.w  yr.i '••  of  th.i 
rnnt.Tial  to  1„>  tr.'at...).  .•oti.liti..ii-;  f.,r  .•.•oii..ini.>  ..ji-TatiMer  «..r.-  n.- 
pi. sent   in   fhi-   mill, 

llo--l.\Ml    I'oWHl    .  .i\ir\.s\  >    Mll.i. 

This  i-  a  JiMtton  mill,  criMt.!.]  on  thi'  torra.'.'  ihit  ahov.'  Trail. 
The  mill  was  .li'si>fn(^|  to  cnofntrute  the  or.iinar.v  .shippiii);  ..r..'  of 
the  Wiir  Katrh-  nn.l  Centre  Star  mines.  Tlu?  proo.'ss  was  a  c'oars.» 
coneentrati.iM  with  ji«s,  the  tuilin»f9  from  which  w.r.'  puKvriz.'.l  in 
Trent  inilLs,  an. I  .yani. ].■.!.  The  r.snlts  were  not  very  satisfa.'t.iry. 
The  jitr  eoiicintrates.  while  elean.  eonlain.'.!  larire  uniounts  of  pyr- 
ri.otite  whieli  d.ws  not  earrv  niueh  ..f  th.'  valii.-~.  ainl  this  part  of 
th-  proe.'S<9  rli.j  not  extraet  tli.^  values  i>xiwet<'i1 ;  t.i  save  fhes..,  eon- 
re, itratinp  tihl.-s  w..wl.l  hav  to  he  a.M.'.l,  Th,'  l,)werinfr  .,f  th- 
coiJt  of  smeltinjf  ah..iit  thi-  tiini<  ma.je  i'..n,'.'ntrntinsr  ordinary  or." 
uiiprofitBhle,  «  I  that  iiofhinir  furth.r  has  lie.>n  done  with  this   mill. 


WIIITK    HKMt    MILI,, 

The  distlnefive  f.'ati.r-s  .if  thi,s  ]nO-t.,n  mill  ar.'  the  eru.hint'  of 
the  ore  hy  m.ans  ,,f  six  r-stamp  hatt.'ri.'-  titt.'.I  wiih  iOniosh  sepenn. 
sizing  to  two  products,  a  eoneentration  on  six  Wilfly  tahl.'s  rthr,.' 
for  tines  an.l  throe  f,)r  eoarse),  an.l  tli,-  tr.'alm.'nt  of  th.-  t.iilinsf^. 
■which  are  pumpe.1  from  the  tailinps  tank  l.y  tw.i  e.'nfrifii),'al  puinp.^ 
in  an  oil  jjlant.     This  plant  e..nsisl-  of  f.i.r  iinii,;  th,.   tailint?,  ar.-- 

lod   int..  the  mixer-.  ,,f  whi.'h   th,'r,'  an'  ihr...'.  ..ii.'  i,,  inu    li t||,.r. 

in  each  nnit.  Th.',-e  mixers  are  lonp  ir...n  cylinders,  with  in-i.I- 
haffl.'  piat.s.  which  slnvly  revolve.  tli,.ro;i)rhly  niixins  th.>  chari;.- 
with  wat.T  and   a   const  mt    d'M  n{  oil    from   the  oil   st,.ra(?-  tank. 


..1 


11.-   ..il     wiu.h   1..,    ,1m.    ,,r.,,„.rt,v    „t    ,,„.kinr    u|.   .n.l    ,v.>.,„i„K    In.. 
K'.M  iin.i  Mi.ti.lli,.  Mil,,l,i,|f.s.  .-,-a,K.<  tlir..u^.|,  ;,   ,,i,„,   whil,.  ,1„.   tuil- 

ii.t-,  won,i.-,|  to  th.-  l.mrr  ..ii.l.  nr.,.  .Iis,-hiirp.,l  int..  il„.  -, ,,,1  mivr 

l'.-!..w.  smnliirly  t..  tl,..  tlunl.  Th..  tnili„jr<  p,  t.,  tu,.  -,  ttli„K  tnuU 
"lifrr  aii.v  nil  ,„a.v  ll„„t  ..If  „n.|  l.o  r....„vor,-.|.  ui,il..  tli..  tMilin^.-.  ,'..- 
.•ap,.  ll,rouj..|.  th,-  l.,,tt..M,.  Tlin  Im;,.N  (,„i,„nil  .•Imrp-.l  „ili  „„.|  „il 
fr..>M  tl„.  se.th„^r  ta.iks  an-  ,.ur.,,„..|  to  a   tatik   (wlwrc  a  strata  pipe 

"•"■'":." "•  •""'  'lr"PI'f.l   ii,t..   tl„.   lir-t   ,,il  ,.xtfa,-t,,r.     This   is  a 

Cfntr.ln,al  taarhit,,.  -rvlviufr  at  a  l.id.  s,k.o.I.  wi,i..h  scparaios  thi- 
^•n'or  at,.|  ,.,1  tr..,.    :,.,    ...,,    .„tral,~.  (l„wi„K  ir,to  at,  oil  sottlii.K  tat.k 

,:'!',-'■•".''   ^^'    i\-'l-i     -•••    -..t   to   ,h..  s„,..lt..r.   ••11,..   oil   ,„ill 

.^a.s   ..los,.,!   .!„„  ,.   ;,,,    „    |,„    ,   „    ,„,    ^,.,„„,,,,,        „^^„i„„,^      ^^.,., 

'■I.ornt,„p.  tl„.  ,„„ .,.   '.„.  ,.,„i,.  f,,,.,,.  ,,„,  ij  i,  ..,,,;„,„,,   ,,^^,^.,^,, 

a  say,,,.-  ,.,  s„  ,,„,  „,,„  „,-  „„.  ^.^,,„^.^_  .,.,^_,  _.,  ^^„,,,„  ,,;,,,_  ^^.^^^ 
al.oilt    1'    ^:ill..,is    |„.,-   f,,,i. 

Ii:  II'. I    Milt.. 

In   '1-  --.-ly   p.,.,   ,,,■    ,:,„:,.   ,i.i,    ,:,.,„„   „„„.,i„.,„,,i   ,.,i,i   ,,,, 

■'Pll>  (-0  ,„„„•,•,  n...h..~  u„.l,.,-  ,;-i,„.l,  l„.a,lj  Tl„.  ,.r,.  fro,,,  tl„. 
.ru.i,.  or,.  ,,„  pa-s,.,  „v.  .  „  .,iz.lv.  ,1„.  ..„a,..s<.  ,„a,..,-ial  thn.ud,  a 
HIak,.  ..n,sh,.,..  a,„l  ..„  .|,.,  ,„ppK  i,;,,  .v„  auto.uali.-  a,-„,  f,-.,..l,.r 
ioa.js  an  ..|..va,.,r  .h^rlu^viu;,  i,„,,  ,  ,,.,,„um..1,  «l,i..|,  .jivi.l...  ,1„. 
m«t.  r.n  ■„,.,  l,.,,,.  si.....  Tl„.  tir.t  -i...  ,.„.s  t„  l,v,l,.a„li,.  ,.lassi,i,.rs 
tho  „..xt  two,  s  M.M.  a,i,l  I,-.  M.M.  r..sp..,.tiv..K.  ,,.  t  ,  ,w.,  Hart. 
.g-  ti„.  ,.,„„..  ,„,.a„.s  f,.,  ,,,  ..,„„.  „,,-at,.  l,i„  a„.l  tl,..  taili>,..-s  from 
Jips  t,.  a  „,,.  .,  ,  .,,  r..ll-.  f,.,„„  ul.i..l,  tla-y  fs..  ,^,,i„  ,„  „.,.  ,.,,.^.,,j„^ 
n.'l  J.. II,  il„.  natural  pr....,-.  Th..  f..urll,  six...  -J,;  \|  \f  ^ro^s  to  a 
ilartz  j,jr:  ,•, .„trat..s  to  .■o„.vntrat..s  I. in.  an.l  lailin.-s  fr.,,,,  jipg  to 


coarse  ro'k  f,-,,,,,  ul,i..l,  tl„y  f,r.  to  th..  ..l..vator  an.l  .i.Tjn  ,ho  natural 
proct>ss.     ]  ro.ln..t   .lis..l,arp,.,l   fro,,,   ,i„.  ,,„!  of  th.-  tro,,,,,,,.!  poos  t.. 

^^10"^  uf\  '•"■"■'■•;' ^^"-  '••  I'iH.  lailinfrs  of  ji^  t.,  a  7-inch 
by  10-,„..h  lilako  ..r„sl,..r,  «hi..l,  .|i...|,ar...s  ,h,,„  ,„  „l,.,„„r  „,•  ,|,, 
t.atural    pro.-...s.      Tl...   h.v.lrauli.-   .-la-Mti..,-    ,„ak,.s   f..„r   -i/,-.    uhi.-l, 

(■'."  '"  * ■  ."■"•''^  .I'f-'-^-  <'on.M..ntrat..s  t..  |.i„s,  an.l  tailinu's  ..f  first  two 

.nil-  iy::  ..-l,..,t  Triintinfrt..,,  mill,  th,.,,  t,,  ,an,l  pump  a„.|  t.,  hv.lranli.- 
claSMttor:  tailiiiKs  ,.f  thir.l  an.l  |-„„rth  .ji^-s  ,.,  a  .l-foof  Fr„nti„pf,.„ 
■mil.  »h,..|,  IS  htt..,!  with  tin,.  ...,■..,.„..  pr,„in..t  to  .-ontrifnpal  ,„„np 
an.l  Th..„  t..  ..lassitior.  Th."  ..v.rtlow  ..f  ,1,..  ,.la..|fi..r  is  l..,I  i„,„  y. 
M.:t  ,„u'  tanks.  On  a..^.,„nt  „f  shortair..  ,.f  wat.r.  tl,.-  .-l.-ar  wat-r  of 
'Ottlinjf  tanks  ,s  rftnrnr.l  to  the  Ilai't/  jips.  Sodiinonts  of  s.'ttlinp 
tanks  po  t..  W  ,lfly  tah]..s,  that  fro,,,  th.-  fir<t  two  pl„ps  of  th..  s..ttlinK 
lanks  to  on.,  tahl...  an.l  fron,  ih..  thir.l  an.l  fourth  to  another,  nnil 
that  fr.,m  the  remaining  four  f..  a  thir.l.  The  .■..ne.-ntrat.s  of  th.. 
\\,lflys  t,.  f..  a  .Iryinir  tl....r.  the   failing's   ,..  a   L.w.r  Wilflv  tahl.-.   th.' 


^-j.mi.. 


*m^:  .MLj  ^:^'m.4^'kUL-^.^j^k3^^ 


.1") 

t...i.M,~    ,r..,u    «l„,i,   ^„    ;„...    a    t;ul    r,,.  ,  .      Ail    rlu-    „u  r.iuu-    wat.  r, 
.m  c.,.,,...„,n.t..  iH.x,.   an.i   Lin-    ,,:,-   ,in„u,l.   .   -v-,.-,,,   .f  .,tl,n;. 
t..nk.-       il».  s,,,ii,„.-.>t   PH..,   t,,  ,|rv    tl....r,   t|„.   umI.i-   l.i„k    t.,    V-t-,,/. 
ami  Ifartz  j,f:-.     All  th-  o..,,.,,,!,-;,,..,  an-  -!,:,,,,..,!  ,.,  smdt.r. 
Iho  le.-.t-ri.Ms  l<,r  tw,.  i,„,„th,  piv,    tli,.  r..il..»  i,,:..   r.^iilt^-  -- 
1st  teM.  .;:...  •;,  „„,-  .,|   |,.u   ^,-a.|,.  ,.r.    ^:n.    ii-Mi.;  ,.:,;.  „f  ,.„„^ 
Cfntrat...,  or  a  .■..■Kvutrati..,.  rati,.  ..t  .;   tu    l.     T;„.  ,„„  It.r  r.tarn- 
whioh  iilwa.vs   run   hii..la-r  than   th.<  mill   -;,,„,.!,-.  .,|„al   ,,   -avinir  ,.t' 
to-r,  ,*.r  oem   gnl,l   an,|  .-,1    t   p„r  ..,.,,,   ,.„,,|„.r.  „p  ,    ,,„    ,   .^,,i„^,  „,• 
oa-."?  pi  r  cent. 

L't   I    tot.  (•on.-.-tifrali..ii    ratio    I  ■.-,    t,,    1.      Savii,:.'   ,.,    ,„  ,■   -n,.\u  ,■ 
ret..-M,   K„M.   .i2   i^t   .•.-nt ;    mIvit,   .;,.■;    ,„.,   ,,.,„.    ,.,,,,,„,.     -,-.-        ^. 

'■'•lit,    total   savii.jr,    OO-;!    |».r   ,.,.„f.      Tli..    taili,,^;-    r^,,    al t     ■;•,     „r 

"■m    . .,.,,, K-r.    or    pra.-ti,-all.v     -h,      -an,.-    a-     ih.    ua-t,-    ,■..,•!<.    witl, 

M  iM.-  mn..rali/ati,.n.  ..f  (h.  tai,,,..  Thi-  „,iil  ha^  Im,,,  ,  '  .-,.,|  ,|,,„.n 
til..  r..nson  ;;iv,n  Leini.'  that  th..  .v>t.  ,„  .■(  M/i„-  ai,.|  .  -ifvin-  ,- 
laiilty. 

Til.-  (xp,  rim, 1,1,,  i„  ,■,.,,,•,  litrati,. a.  uhil,  ,„a  \,rv  -u,v,  ^I'lil  t.-u'l 
t.)  >-h,,w  that  -^■■ni.M.t  Ihr  |.,u  ^n-a,l,.  ,„at.Tiai  ,ni,i,.|  uith  tl„.  -luppi,,- 
'"■'■  •""'  '^'"■"■■'  '>■""  it  '■■■'"  I--  .•■■..■•,„i,-at,,|  .,,  a  ^r..|l^  ai  ■!  tl,'; 
vith  M.iiif   mat,  rial   it    i,   ,,r..tital.l,.   t,,   -,.,•!   ^ur    th,     1,.  ti.  :•  fra.j..   aii.l 

,'oii''.iitratc   th..   r..i,.ain,|,.r,       Th,.,,.   ^^h..   |,av.    .-xp.  riuM.nl.  .1   ar, ,. 

ti<i.-i,t  that  a  .■.•rtaiii  da-  .^t'  ih..  l..u-  L-ra.l..  .,r,<  ,.ai,   1.,. „,(■•, Ilv 

troaifd.  Ill  a  pr<.iK.rl,v  .lesif^n,  ,1  mill.  I.v  uat.?r  rone,     !rali,.ii. 

rii.'  ..il  pro<vs,-.  ill  th.-  .Ap,.riiM,iil,  iiia.l,'.  In  .tT,  I't,.!  i  y,,  ,  j 
^imnir  ,.f  valii....  parti.Milarly  in  ,-,.pp,.r,  hnt.  „.  far.  ,1„  mat.  r;al 
Khi.-h  It  has  ha.l  to  tivat  ha<  h.,,,  t,„,  |,,u.  ,n  ^Ta.l,-  t.,  pas  Th.. 
following  results  ,,f  ..il  t.,-,  ,,i,  l;.,-,lai„|  ,„•,.,  hav,.  h...  .,  kin.lK-  ,•,;■.- 
Mish,..l  hy  Mr.  H.  If.  Clan.ht.  r.  pr, -..ntativ.-  in  I.V.-la.al  ..(  th- 
r.liii'.r.    pro,...ss: — 


.;..|.l. 


K....,l 

Wilfly  c..ii<...iitrat..B  .     . 
Willly  tmls  un.l  .111  phiiit  f.f.l 
Oil  cm.  nlrat..^  . 


•  ■.,.|.,. 


*  ,j- 

ii!t 

. 

.•1   lAI 
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:.')  .HI 

.« 

:.'  l.i 

**. 

:i  ,■.,.         ii.  :< 

^^   Ml 

.1    Sll 

N.iiK.— Ab.iut  lM  tiiiK.s  as  iuih'Ii  iM.n.-fntrat.s  pru.iuci.l  hy  tl  .' 
\\il%  as  l,y  the  ..il.  Althoiiph  th,'  tailiiit's  th.'  <.il  plant  laal  I..'  tnat 
ran  only  fflMO,  th..  oil  concent  rat.. s  n,.r..  mi,...  a-  ri,.li  ,,<  th.;  WiliK- 
c  nccntratcs,  produnr.l   from  $^.f>(>  {<<-,]. 


:\h 


l*art-t.  (JmI.I.         Ci»i'|K.r. 
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Avrnifro  rpsiilt  r,f  wator  and  oil   coiipontr:ition  on   scv.u  sanipl.'^, 
in   I'i  (liffcn-Mf  le>ts  niii.l>'.  samples  orushod  to  30  or  CO  mosli. 


'-■I'l         •'■I >■■ 


(;r..-n 


Avi-raij.- a»^;iy  .if  ,s>v..n  ilirt.-j.iit -.uripl.s     ,,.  t-^  j  „                      H  "jj 
Averai;.- assay  iif  t.-iilintfs  of  111  ilifferciit  test.M  ..ii 

tliMse  rtaliiplHs 0^;  .1-, 

Ratii>  iif  cnncfntr'»ir  .<  10:1 ;  fxtrai-ti. Ill  Ml  ~n 

Average  (if  »(•■              '  tailings  i  if  lir^^t  t.-sti      ...  1144  ,,z.  2^,'    ■....,.'..' 

^<""''  "*'  '' u-'.iliii->   iu   111,.  Hay  of  Ki-i.atfr  success   in  o.iiu'Pn- 

tration  are:— Tho  l.iw  value  of  tlie  nia.erial  to  lie  treat,>,l,  (tVom 
what  is  now  shipping  gra.le  the  valii.s  drop  suddenly  to  about  $5  per 
ton.  nn.l  very  little  material  of  intermediate  prado  has  been  found); 
the  wide  .liffer.-nee  in  the  nature  of  the  low  prade  material  of  the  camp 
and  even  of  the  same  mine;  and  the  values  distributed  through  the 
rock  arc  in  a  finely  divided  state.  Some  of  the  low  ernde  nniterial 
13  siliceous  and  therefore  amenable  to  water  and  oil  concentration 
It  appears  probable  that  in  the  deeper  workings  siliceous  ore  ma/ 
\h  more  abundant,  and  water  and  perhaps  oil  concentration  may 
become  more   important.     But   much   of  the   low  grade   material    ii 
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highly  I'lTruxiiious  I  [ivrrlmtitc.  ii-..  in  f,,  ^ii  |„r  !•.  ui '.  With  •^u.'i 
ni.'iterial  tlie  riitiu  of  (•f)iiriiitr;ttir)ti  l,y  tTiivity  hk  thixl-;  or  ..il  imi-t  l'' 
too  small  to  iiiuke  it  ii  priicticiil  trt'atiiifiif.  F'lr  thii  ti'itirial  iivriti- 
siiiilliiiir,  mid  thf  "  lli  n.lry  "  .  Icclnioyuniiio  pmi'rs-,  ha-  Ihim  sni;- 
gest«d.  The  p.vrrhntite  as  a  ruli'  ooti'ans  very  littli'  j.'..M.  Mr.  P.  S. 
Couldrty,  inunapT  of  the  l.c  l{oi  Xo.  2  mine,  ul.taiiied  the  fallowing 
roiults  in  an  exiXTinien;  on  fyjijciil  ,,r,..  The  sample  assayed  1:'  mz. 
in  gohi  and  4-M)  per  cent  e..pper.  ('rushid  to  .Vi  mesli  aiul  separnfed 
b.>-  a  magnet,  the  mairnetic  pnrtinn,  p>rrhotite.  contained  ."I'.i  ..z, 
gold  and  2  per  cent  oopjwr,  tlie  non-masrnetic  iiortinn  (eh;  ieupyrili  i 
contained  .'!4  oz.  gold  and  10-fi  p.r  <Tnt  copDer,  or  f..r  every  p.  uii.l 
of  copper  there  were  .TlSVi  oz.  of  gMJ.l.  \{  the  jri.ld  in  the  pyrrh..tite 
i;>as  held  hy  the  eopfior  and  was  present  in  the  saine  rati",  th.  |o 
p^e.inds  of  copper  in  the  ton  of  pyrrhotite  would  e..ntaiii  fi-l.l  i.z.  ..f 
gold,  which  is  almost  the  amomit  actually  hel.l  (Tt-'J  oz. ).  S.i  that 
it  apiicar?  prolmhly  that  what  f.'old  is  foun.I  in  pyrrh..ti  e  i^  li.'d 
by  the  copper  also  iireseiit. 

In  a  niimlier  of  <-as.s.  i,-~a,\s  .if  j.yr  ..tit.'  sh..w.-.l  littl.'  or  ii.. 
)'..M  or  copjiiT  tn  he  therein. 

In  the  above  exp..rimeiif,  .,f  the  .'M  oz.  of  poll  in  the  ehal 
1.'!  oz.  are  free,  or  rei-..verabli.  by  amal^raniation.  In  ..n.'  ; 
mill  tests  11 -4  i«r  cent  ,,f  the  fiold  contents  were  can^dit  in  amalga- 
mation plates.  If  i>  slate.l  by  one  mill  snp<-rintcndeiit  that  whil.' 
12*  per  cent  f.f  the  g..ld  is  free,  the  plates  corrode  t..o  f:i>t  f..r  <\u- 
cesfful  amalgamation.  In  some  tests  by  amalf.'a!mUi..n  in  a  mortar 
as  much  as  .50  per  cent  of  the  gi.ld  was  recovered.  In  a  microscopi.- 
e.Namination  of  50  mesh  pulp,  a  snuiU  tlake  of  gold  was  detect.  .1. 
also  a  few  scah/s  of  a  white  silvery  mineral  that  is  probably  bi-- 
muthinite  or  telliirides,  but  these  were  too  small  to  colle.'t  ..r  t.i 
analyse.  Tlie  metallic  minerals  as  far  as  coidd  be  sen,  scem.il  t.i 
be  freed  entirely  from  rock  mattir.  ami  none  of  the  trrains  of  the 
silicate  minerals  or  rock  matter  showe.l  any  adherinir  iiartii'les  ,f 
metallic  minerals.  Fr.im  this  it  w.ndil  seem  that  n.it  all  the  values 
left  in  the  tailings  are  loekeil  up  in  the  silicate  grains,  in  the  form 
of  sulphides,  or  if  so  they  must  be  in  an  extremely  tine  state  of  divi- 
sion. 

When  gold  and  eopi)er  values  in  the  pyrrhotite  are  l.iw,  magni  tic 
separation  in  water,  or  some  other  form  of  magnetic  separation  might 
perhaps  be  feasible. 


opyrit... 
ri.-'s     .|' 


COST  OF  .MIXI.NG  A.VD  TRF...MMENT. 


The  costs  of  mining  and  treatment  in  the  early  days  rendere.1  $40 
ore  barely  profitable.  With  the  improvements  in  the  roads.  .$2'. 
b«»came  the  limit.  With  the  advent  of  railways  and  local  sm  .It^rs 
costs  were  still  further  rc<luce<i  and  there  has  been  an  almost  con- 
tinual decline  till  the  preseiit.  Costs  of  supplies  are  now  about  15 
per  cent  to  20  per  cent  le.ss  than  in  1^07.  Wages  have  remaino.l 
•tationary.    In  1S99,  an  eight-hour  day  for  workers  underground  was 


3i 
eve  of  tl.j.  Lp  I!n,  „  wa.  o-timaf-l  I,,v  Mr.  K.  E.  Par.,,,-/,,,  ,.  ,|  -' 

00.      ,      of      „„.,„  ,,,      ,„„,      „,,„„,,,  I,       i^        ,,„,„,„^      ■;„      ,„,,„._^^ 

l.it  tl„.  r-.l,„„„„  ,„  costs  ha,  I,.  .„  .no.t  ,„ark,..l,  I,,  IV.;  ,l,o  L 
Ho.  was  -iMpp.nff  to  Trail  on  .  ,.„ntra,.t  whi.-h  ..all..|  ,„,  ::,>,:, 
t.m,  ot  „r...  at  am  to  for  fr-i^rht  ami  tnatnant  n{  $tl  ,,or  ,„„  ,1;^..,., 
jr  .>!..  ,  ,r,.,.t  ami  ,n.lir,.,-t  oln.rKos.  !„  l,..r  ,h„  S.,r,Uj.,ri  .na'h.-r  was 
I.Mlt.  tl,..  .,.  K.M  (.anpanv  owning  a  thn  ..MiuarLr  int,r-.t  in  it 
A.',.or<l,nff  t.,  affroomont  hflwcon  the  nun,,  anri  th.  srn,.l,..r  (')  fho 
t,noir..r  was  t,,  troat  ti,,.  I...  I{„i  oro  for  a  p<.ri,„l  of  tiv,.  voars  'at  a 
•l.n.-t  rat.,  of  ^....,  „..r  ,„n.  or  al.ont  ,*l.!.r.-.  .iinvt  an.l  in-lin-t 
ohar-..s  (thf  Lp  Ho,  C.mi.anv  owning  tliro..-,,uart..rs  of  th.-  sinrlt-r 
ropr.,v.vl  thrr-.-qnartors  of  ,1,..  protit.V  In  IO(M)  tlio  Lo  lloi  Crnpanv 
M.oj.'ht  out  thp  r..niaiiHng  oMC-qnaitor  intoro-f  in  th,.  sm.-lt,.r  ami 
t'.c-  '••■■'tract  In  IMI7  tl».  War  Kad.'-  -tnolting  rato  was  $;..nr, 
o.ro,.„r  .*!  1,1'!.  ,hrn.t  an.l  imliroH  .-liar^.-s.  Dnring  tl„.  past  v,.ar 
I'lL.  .I>r,.,.t  a.,,1  „„l,r,.,.t  ,.1kuv.-s  on  tho  shipping.  „n.  of  tho  -anm 
was  ahont  K      11,,.  ,li,.,.,.t  ,.|,arp,.s  f„r  fn.Y-ht  and  tr,.a.na.n.  ar,-  n..  '• 

fn„n  a  H,„t  *:,.:i^  ,  ,  *,  p„p  ,.,„.  „.„-.,„,|i,„  ,„  „„.  ,.,,,,„.^,.^  „f  „ ^„ 

I  ho   follow,!,,:   lal.l,.   ,,f   ,.,,-,1..   ,.,,n,pil,.,|    f,-,„„    ,1,„    p„|,|i,|„„|    r..p,,rts 

ot   th,.   mm,.-.,  ami   fr.,n,   th.-   pap.r   r.  r,.,-,-,.,|    ,,,   l„.l.,w   (-,    ill„s,,.  i,,.. 

Siiij,..  ,.t  th,.  rn,lij|.ti.,i,,  in  ,..p-t,. 

In  quoting  t|„.  posts   f,-on,   ,h„  p„l.li,h..,|  r.p,„-(s  ,.f  ,h.^  .-..npani,.. 

010   fnim   .l,.volopn,.-nf    w.>rlv,   .lumps.   .„•   ,,r,.   al,-.a,lv    -top,.,|     is    ,„„' 

'm.|n,lo,|,  as  th..  amounts  vary  from  voar  f,  year  an.l  w,,nl,l  n.,t  aff.,,'! 

n    l-as,s    for   .-..mparisnn.      Tl,.^   low-ring   „f   imiir,...,    ~u„.|ting   ..o,ts 

IS  ii..t   alt,,g,th,.r  ,hi,.  t,,   th,.   l.nv.T  gra.lo  of  or,.;   th.>  sral,.  .,f  .1,.,| 

ti'.iis  has  h.ipn   cn^ally  l.iwrro.l. 


'  I..-  li..,. 


War  y.:i^U: 


1^'C.    \-<'.y.i.   i!i,ii  r,  isii:,     is..;..     |:«,|     ].„,:, 


\'M»).       lIBIl.       1;«|-, 
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l),.vc|ii|iriii.|it .. 
■^ni,'ItinK',iir,.,.f, 
.Smelting     in.li 

r.'Ct  . 

R..ii,in(f 

\\'inzing  .... 
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Tho  mine  from  wIulIi  tl'.-.  r.is,,  w.t-  taken  ua.  uilLt  tl...  .„.„ 
manapemi-iit  lur  tlio  wli.,1,.  i«.ri..,!.  ..x.vpr  ,lnri- "   l-:>: 

Thi,  total  ousts,  incluilinu^  all  i.xpi,,i.,^  l,  ..  ,t,.,l '  with  nm.in- 
STiieltincr,  dt'pri'ciation,  kc,  is  i,,,w  i.rni.al.lv  •■  sin  ,„.r  to,,      (),■ 

running    al.o„t    ^:.->i)   afjaiiist    wliii'l,    inm-i-a,  -i,„,Iar    .xii,:-.- 

havo   not    to    In-    cliariri-.i    ra„    l.i-    iirotiiaMy    liaM.li.-i. 


ilio   ni-t   pro:,!-,   ..„   ,] p,,-ati,„„   ,,f   ,!„.    l,,;,li,m    „,;,„.,    •:.,■   ,],.. 

liiPt  tinan.-ial  y,,ir.  aiT.inli,,-  |..  puMiJ;.-,!  ~.a:.„„.|it-  -h,,Ml.j  1... 
about  *7:r,.(HHX  Th,rr  liavo  li,-,;i  pai,!  i„  ,livi.|,.i„K  ,,  tl,i.  ,  ,i.l  ,,i' 
300:!,  $.'.:?T7.0.-iO.  Tin-  !.■  ];,.i  \,i.  J  ha-  -i,,,.,.  pai.i  -.vral  -„l,-,a„- 
tial  iliviilonds,  £l»,'.Miii  i,,  liiiu  ai,il  rj.-,,LMiO  i„  l:iO:,.a„.i  t!.,.  ,,th.r  min.', 
have  croilitable  casl,  halanre-. 

Whilo  thi'  ain.iuiii  pahl  in  ilivi.liri.l-  i-  ii.,t  lareo  in  comparison  ;- 
thp  valuo  of  tlir-  oro  iiro,!iir,-,l.  ii  i-  to  1„.  rirnoinliornl.  that  tl,.- 
minos  starto.j  with  littlo  ..r  n.,  uorkiiiy  i-apital.  and  'hat  tl,.'  o\- 
tensive  iiovclop,ii<-.|,t.  the  expense  ..,■  maehiii'Ty  ami  plant-,  had  '■. 
be  met  by  profits   fr,,,,,   the  ..re  eMi-a.'te.l.      I'nti!    iv.-.n,;-, .   -ineIti„L' 
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cn^U  have  liecn  hciivy.  The  costs  of  dcvflnprnfiit,  especially  in  the 
f^rl.v  (liiys  when  l».s  was  knuwn  r<gariliii({  tho  occiirrtnc<>  of  ore, 
tlie  effi  ets  of  faulting  anil  (likinjr,  were  hijrh.  In  tho  case  of  one 
mine,  tli.-s..  co^ta  have  ken  ^l.SS  |xt  ton  of  ore  exposetl,  and  in  a 
M'cond,  ijtiJ.tio.  The  present  costa  for  development,  per  ton  of  ore, 
are  much  !e».  The  following  extract  from  n  Oenernl  ManaKor'a 
roport  is  iiuoted  in  IJuUetin  1!»,  niiriaii  of  Information,  Hritish 
Columbia,  '  The  whole  of  cair  plant,  surface  improvemeiif  and  build- 
ings, both  at  the  mine  ami  smelter,  representing  an  exp.iiditure  of 
over  $1,000,W0  and  in  addition,  the  mine  itself  on  which  there  has 
lp(  n  s|Mnt,  apart  altofrcther  from  the  purcliase  price,  a  sum  of 
IfjOO.Ox),  is  alisolutcly  free  and  unencumbered.  As  working  capital 
was  not  provided,  the  !i!l..';()<),on{)  repres.nts  profits  on  ore  extracted. 
I'nfil  the  mines  had  paid  for  tliese  improvements,  interest  as  woll, 
had  to  be  r  t  out  of  profits.'  This  hand  to  mouth  existence  of  tho 
mines  has  affected  the  prorits  in  another  direction,  tliroujih  the  lack 
of  extensive  development  work,  ahead  of  mininp.  The  Hossland  ores 
have  kept  two  smelters  in  operation.  With  a  smelter  d.-iKiident  on 
one  mine,  or  lioldjnn  a  contract  for  a  certain  tonnage  from  a  mine, 
vrhen,  as  happens,  a  number  of  the  working  fat><  s  suddenly  became 
poor,  the  mine  has  hacl  to  ship  material  below  grade  in  order  to  ko'p 
up  the  tonnage  demanded.  The  T/^  Roi  Xo.  2,  which  for  the  last 
few  years  has  shipped  oidy  carefully  selected  ore,  has  maintained 
rrgular  dividends,  although  the  tonnage  produced  has  been  small. 
M  present  the  mines  give  promise  of  adding  materially  to  their 
record  of  dividends. 

NoTK. — Since  the  above  was  written  the  T,e  Ro!  has  declared  a 
dividend  of  about  $75,000,  and  the  Consrdidated  Mining  and  Smelting 
Company,  which  inchide-s  the  Centre  Star  and  War  Eagle  mines  and 
the  Trail  8melt<r,  as  well  as  tho  St.  Eugene  mine,  has  declared  a 
quarterly  dividend  of  2J%,  amounting  to  $117,000. 
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